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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKEe Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
COCTaBJICHa HA OCHOBE IOJIOKCHUI W TpeOOBAaHWUW K pe3ysibTaTaM OCBOCHHUS Ha
yriy0JEHHOM YPOBHE OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMBbl, MPECTaBICHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (eaepaibHON padoyeil mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojiapanus yueoHoro npeamera «Ousukay.

Copepxanue mporpaMMbl 10 (PU3WKE HANPABICHO HA YJIOBJICTBOPCHUE
MOBBIIIEHHBIX 3aMpoOCOB O00yYarouIuxcs, CTpeMAIIUXcs K Oosiee TIyOOKOMYy
OCBOCHHUIO (MBMYECKUX 3HAHUW, U Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOM
rpaMOTHOCTH oOOydaromuxcsi. B  mporpamMe 10 (QU3WKE  yUUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpemmera B peanusanuu tpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yjIbTaTaM 00y4YEeHUS, a TAKKE
MEXKIIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111er0 00pa3oBaHMs.

[Iporpamma 1o (pu3uKe ycTaHaBIMBAET pACIPEICICHHE YUeOHOr0 MaTepraia
1o rojaMm oOyueHus (1o Kjiaccam), MpeajiaracT NPUMEPHYIO MOCIEI0BATEILHOCTD
M3YUYCHUs] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEpKaHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEHN 00yJaroIuXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ IEIbI0 OKAa3aHUS METOAMYECKOM
MIOMOIIY YYUTEIIO B CO3[JaHUU paboyeil mporpaMMbl o y4eOHOMY MPEIMETY.

®dusnka ABISETCS CUCTEMOOOPA3YIOIINM JIJIsi €CTECTBEHHOHAYUYHBIX YYEOHBIX
MPEAMETOB, MOCKOJIbKY (U3MUECKHME 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U
SBJICHUH, W3ydyaeMbIX XHMHEH, OWoJorued, acTpoHOMUEld H  (PU3HUICCKOU
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY  MHpa,
npejocTaBisieT Haubojee sCHbIe 00pa3lbl MPUMEHEHHUS HAy4yHOTO MeETOoja
MO3HAHUS, TO €CTh CIIOCO0A MOTYYEHUS! JOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 raaBHBIX 3a7a4 (HU3WYECKOro 0Opa30BaHMS B CTPYKType OOIIEero
o0pa30oBaHUs COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne Qusnku Ha yriayOJE€HHOM YpOBHE MPEIoaraetT yBEPEHHOE
BJIQJICHUE CIEAYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKkTepU3yIUMH
€CTECTBEHHOHAYYHYIO T'PAMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJIICHUS;

OLICHUBATHh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHNUS,

MHTEPIPETUPOBATh JIAHHBIE M HUCIIOJIb30BaTh HAay4YHbIE JOKA3aTEIbCTBA IS
NOJIyYEHHUS BBIBOJIOB.

[enn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenenenbl B KoHuenuuu mnpenojaBaHusi yuyeOHoro mnpeamera «Dduszuka» B
oOpa3oBareibHBIX opranusanusx Poccuiickoit ®eneparuu, peanu3yronmx



OCHOBHBIE  0011€00pa3oBaTeNibHbIEe MPOTrpamMMbl, YTBEPKAEHHON peLICHHEM
Komnerun MunucrepctBa npocsenieHust Poccutickoit @enepannu (MpoToKoJI oT 3
nexadps 2019 r. Ne [1K-4BH).

Lenun nzydyeHust pU3UKU Ha yrIyOJIEHHOM ypOBHE:

pa3BUTHE HHTEpPECAa M CTPEMIIEHHS OOYy4YaroIIHUXCS K HAYYHOMY H3YYEHHUIO
MPUPOBI, PA3BUTHE UX MHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTE;

pa3BUTHE NPEACTABICHUA O HAYYHOM METOJE IMO3HaHUS U (PopMUpOBaHHE
UCCJIEI0BATEIBCKOIO0 OTHOIIECHUS K OKPYXKAIOIUM SIBJICHUSM;

(dbopMupoOBaHHE HaAyYHOIO MHUPOBO33PEHMS KaK pe3yjbTaTa U3y4eHHUs OCHOB
CTpOEHUS MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHHEe YMEHUM NPUMEHATh (U3MYECKUE 3HAHUS U HAy4YHbIC
JIOKA3aTeNbCTBA ISl OOBSCHEHUS OKPYIKAIOIIMX SIBJICHUI;

dbopMHupOBaHUE TPEACTABICHUA O pONM (PU3MKH [JIs PAa3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE peICTaBICHUN 0 BO3MOXHBIX  cepax  Oyayuuei
npoeCCUOHANILHON  JCSTEILHOCTH, CBSI3aHHOM C (U3MKOM, MOATOTOBKA K
JaJbHEWIlIeMy O0OYUYEeHHIO B 3TOM HaIpaBJICHUHY;

dbopMHpoBaHWE TOTOBHOCTH K JajbHEUIIEMY H3yYeHUIO (U3UKU Ha
yIriyOJEHHOM YPOBHE B pPaMKax COOTBETCTBYIOIIMX mpoduiieid oOydeHus Ha
YPOBHE CPEAHETO 00111ero 00pa3oBaHUs.

JlocTmkeHne 3TUX Iiesied MporpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOIO
oO1urero o0pazoBaHus 00ECIICUMBAETCS PEIICHUEM CIEAYIOIMINX 3a/1ay:

npuoOpeTeHre 3HaHUM O AUCKPETHOM CTPOCHHMM BEILECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JICKTPOMATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npruoOpeTeHNEe YMEHUI aHATU3UPOBATh U OOBSICHATH (PU3NYECKUE SIBIICHUS HA
OCHOBE M3YUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEILIEHUsI PACUETHBIX U KAYECTBEHHBIX 3a/1a4, TPeOyOuX
CO3JaHUSl W UCIIOJIb30BaHUS (PU3MYECKUX MOJENEeH, BKIIOYAas TBOPYECKHE H
MPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4U;

pa3BUTHE HCCIEAOBATEIIbCKUX YMEHUN: HAONIOAATh SIBICHUS U U3MEPSThH
(bu3rYecKre BEJIMYMHBI, BBIBUTATh TUIIOTE3bI U MPEIaraTh HKCIIEPUMEHTATbHBIC
CrocoObl MX MPOBEPKH, MIIAHUPOBATh U MPOBOAUTH OMNBITHI, SKCIIEPUMEHTAIbHBIE
UCCIIEIOBAaHUSI, AHATM3UPOBATh MMOJTYYCHHBIE TAHHBIEC U JI€NIaTh BHIBOJIBL;

OCBOCHHME MPUEMOB paboThl ¢ MHpOpMaIMEel (U3HMUECKOTO COJEpKaHMUS,
BKJIIOYAsi MH(OPMAIIMIO O COBPEMEHHBIX TOCTHXKEHUSIX (DPU3UKU, HHTEpPIIPETAIUs U
KPUTUYECKOE OLICHUBaHUE MH(POPMALIHH;

3HaKOMCTBO €O cepamu MpodhecCHnoHaTbHON NeATeIbHOCTH, CBA3aHHBIMU C
GuU3NKON, U COBPEMEHHBIMU TEXHOJOTHUSMU, OCHOBAHHBIMU Ha JIOCTHXKEHHSIX
(bu3HYECKON HayKH.



Ha w3ydyenue ¢usuku (yrmyOna€HHBIH ypOBEHb) Ha YpPOBHE OCHOBHOI'O
obmero obpazoanus orBoautcs 340 yacoB: B 7 kiacce — 102 gaca (3 gaca B
HeJeno), B 8 kiacce — 136 yacoB (4 yaca B Henento), B 9 kitacce — 136 yacoB (4
gyaca B HEJIETIO).



COILEPKXAHUE OBYUYEHUA
9 KUIACC

Pasznen 8. Mexannuyeckue siBJIeHHS.

Mexanudeckoe ABuxkeHue. MarepuanbHas Touka. CrnocoObl ONMHUCAaHMS
MEXaHUYECKOT0 JABW)XEHUS: TaOJIMYHBINA, rpaguueckuli, aHanutuyeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHYKECHHS.

BekTopHble BEJIMUMHBI, OIIEpallMU C BEKTOPaMH, IPOEKLUUH BeKTOpa. Pagnyc-
BEKTOpP MAaTEpUAIIBHOM TOYKH, IIEpPEMELICHUE Ha IUIOCKOCTU. PaBHOMEpHOe
NPsAMOJIMHENHOE  JBW)KEHUE. HepaBHOMEpHOE IPAMOIMHENHOE JBHKCHUE.
Cpennsisi ¥ MTHOBEHHAsI CKOPOCTh TeJa PU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOYCKOPEHHOE TNPSIMOJUHEWHOE JBHXKEHHE. Y CKOPEHHUE
cB0OOIHOTO MageHust. OnbIThl [anues.

['paduueckas mHTEpHpeTanus yCKOPEHHUs, CKOPOCTH, MPOUJEHHOTO MYTH U
IIEPEMEILECHHS IS IPSIMOJIMHEMHOTO JBUKECHMS.

JIBukeHue Tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY.

JIBrKeHue 1o OKpyKHOCTHU. JIMHENHas CKOPOCTh, YII0Basi CKOPOCTh, IIEPUOJ
Y 4acTOTa OOpallleHUs NPU PAaBHOMEPHOM JBMXEHUH N0 OKpYX HOCTH. CKOPOCTh U
YCKOpEHHE IPU JBUKEHUU IO OKPYKHOCTH.

Bekrop cuibl. PaBHO€lICTBYOIIASA cuiia.

ITepsblii 3akoH HptoToHa. Bropoit 3akon HetoTona. Tpernit 3akoH HeroToHa.
ITpuHIMII CYyNIEpHO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHHsI CKOJIbKEHHUS, CHIIa
TpPEHUS TIOKOsI, Ipyrre Bubl TpeHus. KoaddumueHt tpenusi.

JIBrKEeHME TE 110 OKPYKHOCTHU IOJ1 IEUCTBUEM HECKOJIBKUX CHJL.

3akoH bepHymnm m nogbéMHas cuna Kpbuia. COBPEMEHHBIE JIETATEIIbHbBIC
anmaparbl, CyJa Ha TOJIBOJIHBIX KpPBUIbAX, AaHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWIAX. J[BIoKeHHE 1T0e3/1a Ha MAarHUTHOM TIOJTyIITKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUA. [I[BUIKEHHME TEl BOKPYT
IpaBUTAlIMOHHOTO IIeHTpa (B ToM uwucie TuiaHeT Bokpyr Comnna). IlepBas
KOCMMYECKast CKOPOCThb. HEBECOMOCTD M Meperpys3KH.

PaBHOBecue marepuanbHOM TOYKHA. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETUIEHHOM OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Ttenma. M3meHenue wumnyinbca. HMmnynse cumnbel. Yopyroe u
HEyIIPyroe B3aUMOJCHCTBUE. 3aKOHbI HW3MEHEHMS M COXPAHCHMS MMITYJIbCa.
PeaktuBHOE 1BUKEHHUE.

Mexanudeckass pabora ¥ MONIHOCTb. Pabora cuil TsDKECTH, YNPYroCTH,
TpeHusi. CBsA3b d3HEpruu U padbotel. [loTeHManbHas SHEprus Tena, NOAHIATOro Haj
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHeprus cxaTon npyxuHbl. Kunernueckas



sHeprus. TeopeMa O KMHETUYECKOW HHEPTrHM. 3aKOH MU3MEHEHHUSI U COXPAHEHHS
MEXaHUYECKON IHEPTUH.

Hemoncmpayuu.

HaOnroienrie MeXaHUYeCKOro JBHXKEHHUSI Tella OTHOCUTENIBbHO Pa3HbIX Tel
OTCYETA.

CpaBHeHUE MyTe€d W TPAEKTOPUM [BHXKEHUS OJHOTO M TOTO XK€ Teja
OTHOCHUTEJIBHO PAa3HbIX TEJ OTCYETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKEHHS.

HccnenoBanre npu3HAKOB PABHOYCKOPEHHOTO JBHXKEHUS.

HabGmronenue nBrxeHus Teia mo OKpy>KHOCTH.

HaOmroienre MeXaHMYeCKUX SIBJICHUM, MPOUCXOMSIINX B CHUCTEME OTCUéTa
«Tenexka» mpu €€ pPABHOMEPHOM M YCKOPEHHOM JIBMKEHUU OTHOCHUTEIBHO
KaOuHeTa (GU3UKU.

HabGmronenue paBHOBecus Tel, CBOOOIHOTO MaJIeHus, KoJieOaHUsI MasiTHUKA B
MHEPIMAJIbHBIX CUCTEMAX KaK MOATBEPIKICHUE MTPUHIUIIA OTHOCUTEILHOCTH.

3aBUCUMOCTh YCKOPEHMS T€JIa OT €r0 MacChl U ICMCTBYIOIIEH HA HETO CUJIBI.

HaOnroienre paBeHcTBa CUII PU B3aUMOJICUCTBUU TET.

N3meHeHne Beca Tea Ipu YCKOPEHHOM JABUKEHHH.

Ilepenaua uMmitysbca Ipu B3aUMOJAECHCTBUU TEIL.

[IpeobpazoBanus SHEPTUU MTPU B3aUMOJICUCTBUU TEI.

CoxpaHeHue UMITyJIbCca MPU a0COIIOTHO HEYPYTOM B3aUMOICHCTBUH.

CoxpaHeHre UMIyJIbca MPU YIPYTOM B3aUMOJIEHCTBUHU.

HaOmronenne peakTuBHOTO JBUKEHHUS.

CoxpaHeHue SHEepruu Mpu CBOOOHOM MaICHUHU.

CoxpaHeHue SHEepruu Npu ABUKEHUH Tella MOJ| ACHCTBUEM IPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

KoncTtpyupoBanue TpakTa [ pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JIBUKEHHUSI IIIAPUKA UJIU TEIICHKKHU.

Onpenenenue CpenHeW CKOPOCTH CKOJIBKEHUS Opycka WM JBUKEHUSA
[IapuKa 10 HaKJIOHHOW IUIOCKOCTH.

Onpenenenne yCKOpEHUs Tejla MPU PABHOYCKOPEHHOM ABMXKEHUU 10
HAKJIOHHOU TIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IIYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JIBKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TMMOTE3bI: €ClU NMPU PAaBHOYCKOPEHHOM JBUKEHHUH 0€3 Ha4aJIbHOM
CKOPOCTH MYTH OTHOCATCS KaK PsAJ HEUETHBIX YUCET, TO BPEMEHA OAUHAKOBBI.

HccnenoBanne MBIKEHUS Tea, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIbI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAJIBHOTO JIaBJICHUS.



Omnpenencaue kodphureHTa TPEHUS CKOJIbKCHHS.

Onpenenenue KECTKOCTH MPYKUHBI.

HccnenoBanne 3aBUCMMOCTH CUJIbI YIPYTOCTH, BOSHUKAIOIIEH B NIPYKUHE, OT
CTeneHu JieopMaru npy>KUHBbI.

Omnpenenenue pabOThl CHIbI TPEHUS MPU PAaBHOMEPHOM JBIKEHUU Tella TI0
TOPU30HTAIBHON MOBEPXHOCTH.

Onpenenenue paOOThl  CUJIBI  YOPYrOCTH TpU  MOABEME Tpy3a C
MCIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUXKHOIO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

Konebarensnoe neuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUii: epUoI,
4acToTa, aMIUIUTyAa. lapMoHUuYeckue KoJjiebaHus. 3aTyxaromue KojaeOaHusl.
Boiny:xieHHble KoseOanus. Pesonanc.

Marematnueckuii M NOPYKUHHBIA MasTHUKU. [IpeBpamieHue sHeprum Inpu
K0JIe0aTeTbHOM JABUKECHUU.

Mexanuueckue BOJHBI. [IpomonbHblE W TIONEpeudHble BOJHBI. (CBOKCTBA
MEXaHUYECKUX BOJH: uHTepdepeHuus u nudpaxuus. J[JinHa BOJHBI U CKOPOCTH €&
pacrnpocTpaHeHus. MexaHnuecKue BOJIHbI B TBEPJIOM TeJ€, CEICMUYECKUE BOTHBI.

3Byk. PacnpocTpaneHue u OTpaxeHue 3ByKa. ['pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3onanc B akyctuke. WMuHbpasByk u yiubTpa3Byk. Hcnonbs3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpayuu.

HaGmionenne koneOaHuii Tenm TMOA JEWCTBHEM CHJIBI TSKECTH U CHIIBI
YIPYTOCTH.

HabGnronenue kosiebaHuii rpy3a Ha HUTU U Ha MPY>KUHE.

HabOmroienre BRIHYKICHHBIX KOJIeOaHUM U pe30HaHca.

Pacrnipoctpanenue mpoI0JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

HaoGmronenne natepdepeHunn u 1ugpakiiui BOJIH Ha ITOBEPXHOCTU BOIBI.

HaOnroienrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnwie pabomel u onvimol.

Ornpenenenue 4acToThl U NMepruojia KojaeOaHui MaTeMaTUYeCKOro MasTHHKA.

OmnpeneneHue 4acToThl U MEPUOAA KOJEOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCHMOCTU Tepuoja KoieOaHuil rpy3a Ha HUTH OT JTMHBI
HUTHU.

HccnenoBanne 3aBUCUMOCTH Teproja KoJieOaHUM MPY>KMHHOTO MasTHUKA OT
MAacCCHhI Tpy3a.

[IpoBepka HE3aBUCUMOCTH NEpUOAA KOJEOaHUN TIpy3a, MOABEIICHHOIO K
JIEHTE, OT MaccChl rpy3a.



OnbITHI, IEMOHCTPUPYIOITNE 3aBUCUMOCTH MIEPHOJIa KOJICOaHUH MPYKMHHOTO
MasTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.

Pazngen 10. Di1eKTpOMAarHUTHOE 10J1€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEeKTPOMAarHUTHOE  MoJie.  DJIEeKTpOMarHuTHble  BoOJHBL.  CBoiicTBa
AIEKTPOMArHUTHBIX BOJH. [llkana 3leKTpOMarHUTHBIX BOJH. lcmonbs3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM cBsi3W. Pamumonokarusa. Kocmuyeckas
CBSI3b.

OnekTpoMarHutHas npupoaa cera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
cBeTa: uHTephepeHIus U 1udpakiius.

Hemoncmpayuu.

CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

WNurepdepenius u nudpaxius cBera.

Jlabopamopnsie pabomuel u onvimol.

N3ydeHne CBOMCTB 2JIGKTPOMAarHUTHBIX BOJIH C TIOMOIIBbIO MOOHIBLHOTO
TenedoHa.

[IpoBenenHre OMBITOB MO HAOIIOACHUIO UHTEPPEPEHITNH U TU(PAKIINH CBETA.

Pa3gen 11. CBeToBbIe AIBJIEHHUS.

JlydeBass MoJenp CBeTa W TEOMETpUYEcKas ONThKa. VICTOYHUKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaHeHue cBeta. 3atMeHus ComHma wu  JIyHBL
Otpaxenue cBera. [lnockoe 3epkano. 3akoH oTpaxeHus cBera. llocTpoenue
M300pakeHnit, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3aKOH IpesioMiieHHs cBeTa. [loHoe oTpakeHue cBera.
Hcnonp30BaHue MOJHOTO OTPAXKEHUS B ONTUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xom nydyern B JuH3e. Dopmyna TOHKOM JuH3BL llocTpoeHue
M300paKEeHU, CPOPMUPOBAHHBIX TOHKOW JHMH30M. OnTHyeckas cucTema
¢doToanmapata, MHUKPOCKONa M Teieckona. [ya3, kak onTUYecKas CHCTeMa.
bim30pykoCTh ¥ JAaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekrp. Onbitel HploTona. Cnokenwue
CIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssmonuHeHOe pacpOCTPAHEHUE CBETA.

OTtpaxkeHue cBera.

[Tonyyenue n300paxxeHUi B IMIIOCKOM 3€pKaJe.

[Ipenomnenue ceera.

OnTruyeckuil CBETOBO/I.

Xoj nyuyei B coOuparoliei JInH3e.

XoJ 1y4yer B pacCenBaroIIeH JIUH3E.



[Tomy4yenune n300paxxeHu C MTOMOIIBIO JTMH3.

[Tpuniun aevictBus ¢oToarnmapara, MUKpPOCKOIA U TEJIECKOIIA.

Mopensb riasa.

Pa3noxenue 0enoro cBera B CHEKTP.

[Tomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa PAa3HBIX IIBETOB.

Jlabopamopnwie pabomel u onvimol.

HccnenoBanre 3aBUCHMOCTH yIUVIA OTPAXKEHUS CBETOBOrO Jyda OT yIJia
TaJICHUSL.

N3yuyenue CBOMCTB N300pa’KeHUS B INIOCKOM 3epKale.

HccnenoBanre 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS OT yTila MaJeHUsI CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyuenne n300pakeHU ¢ MTOMOIIBIO COOMPAIOIIEH JTNH3BI.

Omnpenenenne (POKyCHOro pacCTOSHUS M ONTHYECKOW CHJIBI cOOHMparoleit
JINH3BI.

OnbITH IO Pa3IOKEHHUIO OEJIOro CBETA B CIIEKT.

OnbITEl IO BOCHPHUATHIO IIBETAa MPEIMETOB NPU WX HAOIIOJCHUM Yepe3
[[BETOBbIE (DUITHTPHI.

Pa3nen 12. KBanToBble AIBJICHUS.

Oneitel Pe3epdopna u mnanerapHas Mozenb atoma. Mojaenb atoma bopa.
Hcnyckanue u nornomenne ceeta aromomM. KBanTel. JInHedaTsie CIIEKTPHI.

PannoaktuBHOCTE. AJb(a-, 6eTa- U ramma-usnydeHus. CTpoeHne aTOMHOTO
anpa. HykioHHas wmopenb artomHoro snapa. M3orombsl. PanuoakTuBHbIE
npespaiieHus. [lepuon monypacnaga atoMHbIX saep. JlelcTBUE parMOaKTUBHBIX
W3JIy4Y€HUHN HA )KUBBIC OPTaHW3MBI. 3alUTa OT PAJIUOAKTUBHOIO U3JTyUYEHHUS.

SnepHble peaknuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsi3M aTOMHBIX sifep. CBs3b Macchl M 3HEpruu. Peakuuu cuHTE3a H
nenenust saep. Mcrounmku sHeprum ConHua W 3BE3M. SlepHas SHEpreTHKa.
DKoJ0rnyeckue npoodaeMsbl sIIEPHON SHEPTETUKH.

Hemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U OTIJIOMIECHUS.

CnekTpbl pa3IuyHbIX Ta30B.

Cnektp Bogopoaa.

Habmnronenue TpekoB B kamepe Buiibcona.

Pabota cuéruynka HOHU3UPYIOMINX U3TyUECHHM.

PerucTtpanus uzinydyeHus: IpUPOIHBIX MUHEPAJIOB U MPOLYKTOB.

Jlabopamopnsie pabomuol u onvimol.

HaOnroieHre CIuIONIHbIX U JIMHEHYAThIX CIIEKTPOB U3ITyUEHUSI.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPIHMU YACTHULBI 110 TOPMO3HOMY IIyTH
(no dotorpadusam).



W3mepenne paanoakTUBHOTO (OHA.

IHoBTOPUTEIHLHO-00001IIAKO U MOIYJIb.

[ToBTOpHUTENHEHO-0000IIAIONINI MOTYTb TIPEIHA3HAYEH JJIsl CHCTEMAaTHU3alun
u  0000IIeHUs MPEIMETHOrO  COACpPKAHUSI U OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPH M3YYCHHH BCEro Kypca (U3MKU yTriyOJNE€HHOTO ypOBHS, a
TaK)Ke JUIsl MOJTOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY IO (PU3HKE.

B mpomecce wu3ydeHuss MAHHOTO MOIYJSA pPEATM3YIOTCA W TOTy4aroT
JanbHelIee pa3BUTHE YydeOHbIe JEHCTBHS, OOECIEUUBAIONINE JIOCTHKEHUE
MPEIMETHBIX W METAlpeJMETHBIX pPEe3yJbTaToB o00yueHus, (opmupoBaHue
€CTECTBEHHO-HAYYHOU TPaMOTHOCTU: OOBSICHEHUE U ONMCAHUE SIBICHUIM HAa OCHOBE
NpUMEHEHUs (U3NYECKUX 3HAHWHN, HUCCIENOBATENIbCKUE ICHCTBHS (BBIIBHKECHUE
TUIOTE3, MOCTAHOBKA IENHU M TUIAHUPOBAHHE HWCCIICOBAHMS, aHAIW3 JAHHBIX H
MOJIyYE€HHE BHIBOJIOB).

[IpeanoututenbHol  (HoOpMOl OCBOEHUS MOMIYJSL SBIAETCS TPAKTHKYM,
nmporpaMmma KOTOpPOTro BKIIIOUYAET:

pelieHue 3a7ad, OTHOCSIIMXCS K Pa3luYHBIM pa3lieiaM M TeMaM Kypca
(GU3HUKY, B TOM YKCIIE 33]]a4, UHTETPUPYIOITUX COJEPKaHUe Pa3HBIX Pa3JIeIIoB;

BBITIOJIHEHUE JIA0OPATOPHBIX PA0OT M OMBITOB (BKJIIOYAsi pabOTHl M OMBITHI U3
nepeyHeil K paszjenam Kypca) B YCIOBHSX CaMOCTOSTEIBHOTO TUIAHUPOBAHHS
MIPOBEJCHUS UCCIETOBaHMs, BEIOOpa 1 000CHOBAaHUS METOAAa U3MEPEHHs BEJTHYNH,
cOOPKH 3KCTIIEPUMEHTAIIbHOM YCTaHOBKH;

BBITIOJIHEHHE MTPOOJIEMHBIX 3a/IaHUM MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa
(3a1aHUA TI0O E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH), B TOM YHCIE 3aJaHui C
MEXMPEAMETHBIM COJICPKAHUEM;

paboTy HaJ rPYNIIOBBIMU WM UHIUBUIYATHHBIMH MPOEKTAMHU, CBSI3aHHBIMHU C
coJiepKaHreM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIONMIET0 MOIYJIS MOXET 3aKaHUUBATHCS
MIPOBEICHUEM JTHATHOCTUYECKON paldoThl 3a Kypc (PU3UKU YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOMICH 3aJlaHus Pa3HOTO YPOBHS CIOXHOCTU. Pe3ynbTaTbl BBITIOJHEHUS
JUArHOCTUYECKON pabOThl MOTYT MOKa3bIBAaTh CTEIIEHh TOTOBHOCTH 00YYaIOIUXCs
K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMeHy 10 (¢u3MKe, a TaKxke
CBUICTEIILCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYUYHON IPaMOTHOCTH.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YI'JIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHN A

N3ydenne ¢u3MKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMUs HAIMPABIICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAIIPSAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX
pPE3ybTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbraTe u3ydeHus: pu3NKA Ha ypOBHE OCHOBHOI'O 00IIEero o0pa3oBaHus
y oOyuaromierocsi OyayT copMupoBaHbl CIEAYIOIMINE JIUYHOCTHBIE PE3YIbTaThl B
YacTHu:

e l)nampuomuuecxkozo éocnumanusi:

MPOSIBJIEHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(bu3nuecKoi HayKu;

[IEHHOCTHOE OTHOIICHUE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DUZUKOB;

o 2)2parcoancKkozo u 0yxXo08HO-HPAGCHIBEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KJE€HUU OOIIECTBEHHO 3HAUYMMBIX
U 3TUYECKUX NPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTHXKEHHM
bu3uKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-3TUUYECKUX MPUHIUIIOB B JAEATEILHOCTU
YUYE€HOTI0;

e 3)acmemuueckozo 60CHUMAHUSA:

BOCIIPUATHE ACTETUUECKUX KadyeCcTB (PM3MYECKOW HAyKU: €€ TapMOHUYHOIO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uyennocmu HaAYUHO20 NOZHAHUA:

OCO3HAHHME IIEHHOCTU (U3UYECKON HayKHM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI DPA3BUTHSA TEXHOJIOTMM, BaKHEHIIEH COCTaBISIOLIEH
KYJbTYPBbL;

OpUEHTAaIUMsl B JESATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEeICTaBICEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIDL;

pa3BUTHE HAy4yHOU JIHOOO3HATENLHOCTH, WHTEpeca K HCCIEA0BATEIhCKOM
JEATEIIbHOCTH;

o 5)ppopmuposanun Kynomypel 300p06ba U IMOUUOHANLHO20 ONAZONOTIYUUA:

OCO3HAHHME LIEHHOCTH Oe30macHoro oOpa3a >KM3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU MpaBUI 0O€30MacHOTO TMOBEACHUSA Ha
TpaHCIIOPTE, Ha JOpOorax, C HJIEKTPHUUYECKUM U TEIUIOBBIM O00OpYyIOBaHHEM B
JIOMAITHUX YCIIOBUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKcud, MpPU3HAHWE CBOEro IpaBa Ha
OIMOKY M TAKOTO e MpaBa y APYroro 4eJIOBEKa;



e 6)mpyooeozo eocnumanusa:

aKTUBHOE ydYacTHe B pENIeHWH NPaKTUYECKUX 3adad (B paMKax CEMbH,
oOpa3zoBaTeIbHON OpraHu3aluy, Topojaa, Kpas) TEeXHOJOTUUECKON M COLMAIbHOM
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCie U (U3NYECKUX 3HAHUI;

HHTEpeC K MPAKTUYSCKOMY H3yUYCHHIO MPOodeCcCHii, CBI3aHHBIX ¢ (PU3HKOM;

e 7)IKON02UUECKO20 60CRUMAHUA:

OpUEHTAIUsl Ha TpUMEHEeHHE (U3UYECKUX 3HAHUM JJIsI PEIICHUsS 3a7ad B
0o0JlacTU  OKpYXAalollle cpelbl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKUH UX
BO3MOYKHBIX ITOCIIEICTBUN JIJI1 OKPYKAIOILIEH CPEbI;

OCO3HaHHE TJI00AJILHOTO XapaKTepa JKOJIOTHYECKHX IMPOOJIeM M IMyTeH HX
pelieHus;

o 8)adanmayuu K uU3MEHAOUWUMCA YCII06UAM COUUAILHOU U NPUPOOHOTL
cpeowvi:

MOTPEOHOCTh BO B3aMMOJICHCTBMM TPH BBHINIOJHEHUW WCCICIOBAHUN U
MPOEKTOB (PU3UUECKOI HANTPABIEHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

MOBBIIIIEHUE YPOBHA CBOEH KOMIETEHTHOCTH Uepe3 MPaKTHUYECKYIO
JIeSITETIbHOCTb;

MOTPeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHWH, YMEHHH (POpMYIHPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTAX U SBICHUSX;

OCO3HaHue Ae(UIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JaCTU
busuKy;

IJIAHUPOBAHUE CBOETO PAa3BUTHS B NPHOOPETEHUM HOBBIX (HU3UYECKUX
3HAHMU;

CTpPEMJIEHUE aHAJIU3UPOBATH U BBISIBISTH B3AMMOCBS3U MIPUPOJIbI, O0IIECTBA U
PKOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DH3NUSCKUX 3HAHUIA;

OIIEHKa CBOMX JICMCTBUH C Y4Y€TOM BIHMSHMS Ha OKpPYKAIOIIYI Cpeny,
BO3MO>KHBIX TJIO0ATBHBIX MOCIIEICTBUIA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOEHHS MpOTrpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOIO
oO1ero oo6pazoBanus y o0ydaromierocs OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIIHE TO3HABATEIbHBIC YHUBEPCAIbHBIC YyIeOHbIC TCHCTBYS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIE  Y4YCOHBIC  JICUCTBUS,  PETYISTUBHBIC
YHUBEpCaIbHbIC yUeOHbIE TEUCTBUS.

Ilo3naBaTe/IbHbIEC YHUBEPCAJIbHbIC Y4eOHbIe 1eiicCTBUS
ba3oBrble 1oruyeckue qefcTBUA:
BBUIBJISITh M XapaKTEpU30BaTh CYLIECTBEHHBbIE IPU3HAKU OOBEKTOB
(s1BEHMIT), KITaCCU(PUIIMPOBATD UX;



BBISIBIISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paccMaTpUBaeMbIX (pakTax,
JIAHHBIX ¥ HAOJIIOJCHUSAX, OTHOCIIIMXCS K (PU3NUECKUM SBICHUSIM;

BBISBJISITh NIPUYMHHO-CJIEJCTBEHHBIC CBSI3U MPU HU3YUYEHUH (U3NUECKUX
SABJICHUW M TIPOIIECCOB, JI€NaThb BBIBOJLI C KCIOJIb30BAHHEM JIEIYKTUBHBIX U
WHIYKTHUBHBIX  YMO3aKJIIOUEHUM, BBIJBUIaTh THUIOTE3bI O  B3aUMOCBA3SX
(U3UYECKHUX BEJIMYUH,

CaMOCTOSITEJILHO BBIOMpPATh CIOCOO pelieHus y4eOHOW (Qu3nueckoi 3amaudu
(CpaBHEHHE HECKOJIBKMX BAPUAHTOB PEIICHUS, BHIOOpP HamOoJiee MOIXOJAIIETO C
YYETOM CaMOCTOSITEBHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejbcKkyue 1eCTBUSA:

HCIIOJIb30BaTh BOMIPOCHI KaK MCCIIEI0BATEIHLCKUM HHCTPYMEHT TTO3HAHMS;

MPOBOAUTH MO CAaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN
(U3UYECKHI KCIIEPUMEHT, HEOOJIBIIOE UCCISAOBAaHNE (PU3UUECKOTO SBIICHHS;

OIICHUBATh HAa MMPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIHIO, MOJYICHHYIO
B X0JI€ MCCJICIOBAHUS WU DKCIICPUMEHTA;

CaMOCTOSITENILHO (HOpPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, HCCIICTIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaibHelIee pa3BUTHE GU3UIECKUX MPOIIECCOB,
a Tak)Ke BBIJBUraTh MPEINOJOKEHUS 00 WX Pa3BUTHUM B HOBBIX YCJIOBHUSX H
KOHTEKCTax.

Pabora c undopmanueii:

MIPUMEHSTh Pa3IUYHbIE METOJIbl, HHCTPYMEHThI M 3aIpoChl MPHU TOWCKE U
oTO0ope MHPOpPMALIUU UK JAHHBIX C YYETOM MPEANIOKEHHON yueOHOH (pr3rnuecKoit
3a/1a4u;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W WHTEPHPETUPOBATH WH(OpMAIUIO
Pa3IMYHBIX BUIOB U (HOPM IIPEACTABICHHUS;

OIICHUBATh HAAEKHOCTh HHGPOPMAIMU TIO KPUTEPHUSIM, MPEAJI0KEHHBIM
y4YuTeNeEM UIH CHOPMYIHUPOBAHHBIM CAMOCTOSITEILHO;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  TPEACTABICHHUS
nHpOpMaM W WUTFOCTPUPOBATh PpEIIaeMble 3aJa4d HECJIO0XHBIMH CXEMaMH,
JyuarpaMMaMu, HTHOUW rpaduKoi U uX KOMOWHAIIMSMU.

KoMMyHUKATHBHbIE YHUBepcaJIbHbIe YueOHblIe 1eiicTBUS:

B XOJ€ OOCyXJeHus ydeOHOro marepuala, pe3yJbTaTOB Ja0OPATOPHBIX
paboT W TPOEKTOB 33JaBaTh BOMPOCHI IO CYIIECTBY OOCYXTAaeMOW TEMbl U
BbICKa3bIBaTh WJEW, HAIEJICHHbIE Ha peUIeHHe 3aJauyd U MOJJCp)KaHUe
OJ1arokenaTeIbHOCTH OOIIEHUS;

COTIOCTABIIATh CBOM CYXJICHUS C CYXIACHUSIMH IPYTHX yYaCTHHUKOB JUAjora,
OOHapyKUBaTh PA3IUINE U CXOACTBO TO3UIIHIA;

BbIpaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MHCbMEHHBIX TEKCTaX;



nyOJIMYHO TPEACTABIATh PE3yJbTaThl BBINOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

MOHUMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHON M WHANBUAYATbHON
paboThI pU PELIEHUH KOHKPETHOW (PU3UUECKOM MPOOIIEMBI;

NPUHUMATh LEJNH COBMECTHOM AESITEbHOCTH, OPIraHU30BbIBATh JACUCTBUSA I10
e€ JOCTWKEHHUIO: paclpelesaTh poJd, OOCYXAaTh IPOLECChl U Pe3ysbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;

BBINIOJIHATH CBOIO YacTh pPadOThI, JOCTHras Kaye€CTBEHHOI'O pe3yJibTara II0
CBOEMY HAIPaBIICHUI0O U KOOPAWHUPYS CBOM JEHCTBUS C APYTMMHU YJICHAMHU
KOMaH/Ibl;

OLICHMBATh KayeCTBO CBOEro BKJIaJa B OOMIMI MNPOAYKT MO KPUTEPHUSIM,
CaMOCTOATEIBHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHUMOJIEHCTBHSL.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBHA
Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOUIUX s
peieHus (pU3NYECKUX 3HaAHU;

OPUEHTUPOBATbCS B  PA3JIMYHbIX  MOAXOJAX  MPUHATUS  PELICHUN
(MHAMBUAYaJIbHOE, IPUHATUE PELICHUS B IPYIIIE, IPUHATUE PELICHUN TPYIIIOi);

CaMOCTOSITEJIFHO COCTaBJISITh AJITOPUTM pEIICHUs (PU3UUECKON 3aJauu WU
IUIaH MCCIEN0BaHUS C Y4YETOM MMEIOIIMXCS pECcypcoB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NpeIjlaraéMble BAPUAHTHI pELICHU;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallUU U IpeJylaraTh IJiaH €€ H3MEHEHNUS;

OOBSACHATh  NPUYMHBI  JIOCTHKEHUS  (HEIOCTHXKEHHs)  PE3yJIbTaTOB
JEeATENbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJ BBIIIOJHEHHUS
(U3NYECKOr0 HCCIIEIOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEJBCTB,
W3MEHUBIIMXCS CUTYyallui, YCTAaHOBJIEHHBIX OIMOOK, BOZHUKIIMX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIU U YCIOBUSM.

CTaBUTh ce€0s1 HAa MECTO JIPYroro 4YeJoBeKa B XOJ€ CIOpa WM JUCKYCCHUH Ha
HAy4YHYIO TEMY, [IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYyToro.

MPU3HABATH CBOE MPABO HA OLIMOKY MpU pelIeHUH (PU3NUECKUX 3a/]a4 WIH B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenust ¢ 9 knacce mnpenMeTHble pe3yJibTaThl Ha YIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTD Y O0OYHAOIINXCS YMEHUM:



UCII0JIB30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIB)KCHUSI, HEBECOMOCTh U MEPErpy3KH, LEHTP TAKECTHU, MEXAHHUUYECKUE BOJIHBI,
3BYK, MH(Pa3ByK M YJIbTPa3ByK, 3JIEKTPOMArHUTHBIE BOJHBI, PEHTIC€HOBCKOE
U3ITy4YEHHE, IIKaJIa 3JEKTPOMArHUTHBIX BOJIH, HCTOYHHMKHU CBETA, OJIM30PYKOCTh U
JTAJIbHO30PKOCTh, CIIEKTPbI UCITyCKAaHUS M IOTJIOLIEHUs, anbda-, 6eTa- U ramMmma-
U3ITyYEeHUsI, U30TOIbI, SIIEpHAs U TEPMOSIEpHAs SHEPreTHKa) U CUMBOJIMYECKHI
A3BIK (PU3UKYU TIPU PELICHUHN YUYEOHBIX U MPAKTUUYECKUX 3a]a4;

YBEPEHHO  pa3iuyarh  SBJIEHUSA (PaBHOMEPHOE U  HEPAaBHOMEPHOE
IPSAMOJIMHENHOE JIBHOKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE [BU)KCHHE,
CBOOOJHOE TMAaJIeHUE TeJ, JBMXKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE T,
PAaBHOBECHME MATEpUAIIBHOW TOYKH, PEAKTUBHOE JBHKEHHE, HEBECOMOCTb,
KOJeOaTeNbHOE JBW)KEHHE (FapMOHMYECKHE, 3aTyXalolllhe, BbIHYKJICHHbIE
Koyie0aHus), PE30HAHC, BOJHOBOE MABM)KEHHE (PacIpOCTpPaHEHUE U OTPaKEHHUE
3ByKa, uHTepdepeHIus u Audpakiys BOJIH), NPIMOJIUHEHHOE pacipoCTpaHEeHHE,
OTPaXXEHHE M MPEJIIOMJIICHUE CBETA, IMOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA,
pasnokeHue Oeroro cBeTa B CHEKTP M CIOXEHUE CHEKTpPalbHBIX IBETOB,
€CTECTBEHHAsl  PAJAMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOIO  CIIEKTpa
U3ITy4YEeHUs) 1O OINMCAHUIO WX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBIICHUE;

pacno3HaBaTh  MPOSIBJIEHUWE  W3YUYEHHBIX  (PU3MYECKUX  SIBJICHUHA B
OKpy>KaroleM Mupe (B TOM 4Hcie (pu3ndeckue sIBJICHUs B MPUPOAE: MPUIUBBI U
OTJIUBBI, IBUkKEHUE MIaHET COJTHEYHON CHUCTEMBI, PEAKTUBHOE JABUKEHUE >KUBBIX
OpraHW3MOB, BOCIIPUSTHE 3BYKOB JKHBOTHBIMH, 3EMJIETPSICEHHUE, CEUCMHUYECKHE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJI, ONTUYECKUE SIBICHUS B MPUPOJIE, ONOIOTHYECKOE
JeiicTBHE BUAMMOIO, YIbTPapUOJETOBOIO M PEHTICHOBCKOIO M3JIyYEHUH,
€CTECTBEHHBIN pPAaJUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4Yd, paJHMOAKTHBHOE
M3JIyYEHUE NPUPOAHBIX MHUHEPAJIOB JEUCTBUE PAJMOAKTUBHBIX HW3JIyYEHHU Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/ady B YUYEOHYIO,
BBIJIETISITH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (DU3HUECKUX SIBJICHUM;

ONKCHIBATh H3YUYEHHBIE CBOMCTBA TeNl U (U3MUECKHE SIBICHUS, HCIOIb3YS
bu3nueckue BENMYMHBI (CpeAHsii W MIHOBEHHAas CKOPOCTh Tella IIpH
HEPAaBHOMEPHOM JBWKCHHM, YCKOPEHHWE, MEPEMELICHUE NPU PABHOYCKOPEHHOM
IPSAMOJIMHEMHOM  JBWJKCHUHM, YIJIOBas  CKOpPOCTb, LEHTPOCTPEMUTEIBLHOE
YCKOpEHHE, CHJIa TPEHUs, CUJIa YIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOHOTO
MaJICHUs], BEC TEJIA, LIEHTP TSKECTHU TBEPAOTO TEJA, UMITYJIbC TEJIA, UMITYJIbC CHJIBI,
MOMEHT CUJIbl, MEXaHUYECKasi pad0Ta U MOLIHOCTb, NOTEHLIMAJIbHAS SHEPTUs TeNa,
IIOAHATOTO HAJl IOBEPXHOCTHIO 3€MJIN, TIOTEHIUAIbHAS YHEPTHS CKATOU IPYKUHBI,
KUHETUYECKAsT HDHEprus, IOJIHAs MEXaHW4YeCKas DSHEprus, IEepUoJ M 4YacroTa
KOJIe0aHM, Mepruol MaTeMaTUYECKOr0 U MPY>KUHHOTO MAsTHUKOB, JITMHA BOJIHBI,



IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, MOKA3aTENb IPEIOMIICHUS
Cpelbl), TpU ONUCAHWW TPABWIBHO TPAKTOBaTh  (PU3UYECKHM  CMBICIH
HCIIOJIB3YEMbIX BEJIUYWH, MX OOO3HAYCHUS W EAUHUIIBI (PU3HYECKUX BEIUYMH,
HaXOJUTh (POPMYJIbl, CBSA3BIBAIOIINE JAHHYI (PU3HUYECKYIO BEIIMYUHY C JAPYTHMH
BEITMYMHAMU, CTPOUTH TPadUKN U3YICHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIIHYUNH;

XapaKTepu3oBaTh CBOMCTBA TeJN, (U3WYECKHE SBICHUS W IIPOLIECCHI,
UCIIONb3Ys 3aKOH COXPAaHEHUs DHEPTHM, 3aKOH BCEMHUPHOIO TATOTEHUS, IPUHIIUI
CYyHEPHO3ULIAA CUJI, NPUHLIMI OTHOCUTEIBbHOCTH ['amunes, 3akoHsl HproTOHAa,
3aKOH COXPAaHEHHS MMITyJbCa, TEOPEMY O KMHETHYECKOW JHEpPruu, 3aKoH ['yka,
3aKOH bepHyIu, 3aKOHBI OTPaKEHHS W TMPEIOMIICHUS CBeTa, (OPMYJTy TOHKOM
JIMH3BL, IUNTAHETAPHYIO MOJIENIb aTOMa, HYKJIOHHYI0 MOJIEIb @TOMHOTO SIIpa, 3aKOHBI
COXPAHEHHMS 3apsAA0BOTO U MACCOBOIO YHMCEN IPU SAEPHBIX PEAKLUMAX, IIPU ITOM
pa3nuyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U €0 MaTeMAaTUYECKOE BHIPAKECHHUE,

CTpOUThH (PU3UYECKHE MOJENU PEeabHBIX OOBEKTOB, MPOLIECCOB U SBIICHUIA,
BBIICNIATh TPU 3TOM CYIIECTBEHHbIE M BTOPOCTENEHHBIE CBOMCTBA OOBEKTOB,
IPOLIECCOB, SIBICHUM, NPUMEHATh (PU3NYECKHe MOJeIu Uil OOBSICHEHHS
(bu3nyecKuX MPOLECCOB U pEeIIeHUs yUeOHbIX 3a/1a4;

OOBSCHATHh (PU3NYECKUE SBIICHUS, MTPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CUTyaluld NPaKkTHKO-OPUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KAUECTBEHHbIE 33Jaud, B TOM 4YHCJIE TPEOYIOIIHE YHMCIEHHOTO OLEHHUBAHUS
XapaKTePHBIX 3HAYEHUN (PU3NYECKUX BEIWYWH, IPH 3TOM BBIOMpATh aJ€KBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBISATH MPUUYMHHO-CIICJICTBEHHBIE CBSI3U U BBICTPAUBAThH
JIOTUYECKYIO0 LEMOYKY PACCYKICHHM W3 2—3 I[aroB C ONOPOM Ha HW3Y4YEHHbIC
CBOMCTBA (PU3MUECKUX SIBICHUM, PU3NUECKHUE 3aKOHBI, 3AKOHOMEPHOCTH M MOJIENH;

YBEPEHHO peliaTh pacu€THhIE 3a/la4d M0 M3y4aeMbIM TeMaM Kypca (pU3UKH,
BBIOMpAas aleKBaTHYIO0 (PU3MYECKYI0 MOJelb, C HCIOJb30BAaHUEM 3aKOHOB W
bopmyI, CBA3BIBAIONINX (PU3NYECKUE BEIMYMHBI, 3aMIMCHIBATh KPATKOE YCIOBHE U
pa3BEPHYTOE pEIICHUE 3a7aud, BBIIBISATH HEJOCTAIONIME WM H30BITOYHBIE
JaHHBIE, OOOCHOBBIBaTH BBIOOP METOJAa pEIICHHs] 3aJlayd, WCIIOJIb30BaTh
CIIPaBOYHBIE JaHHBIE, TPUMEHITh METOJIbI aHaJIu3a Pa3MEPHOCTEN, UCII0JIb30BATh
rpajuueckue  MeTOAbl  pelleHus  3aJady, OPOBOJUTH  MaTeMaTHYEeCKUe
npeoOpa3oBaHus U PACUEThl, OLEHUBATH PEATMCTHYHOCTh MOJYYEHHOI'O 3HAUYECHHUS
(bu3NYeCKO BEIWYUHBI W OMPENEIATh Pa3MEPHOCTh (DU3UYECKON BEIMYWHBI,
MOJIyYE€HHOU MPU PELIEHUN 3a/1a4H;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MpU OMOUIA
(U3MYECKUX METOJO0B, M Npeajarartb OPUEHTUPOBOYHBIM CHOCOO pelIeHus, B
ONMCAaHWM  MCCIENOBAaHMsS  paAClO3HABAaTh  IPOBEPSAEMOE  IPEIIIOJIOKEHHE
(rumoTe3y), OILIEHMBATh MPABUIBLHOCTH IMOPSIKA IPOBEACHUS HUCCIIEI0BAHMUS,
MHTEPIIPETUPOBATD MMOJTYyUYECHHBIN PE3yJIbTaT;



MPOBOJIUTH OTBITHI TT0 HAOIIOACHHUIO (PM3UYECKUX SBICHUM WU (HU3UUECKUX
CBOMCTB TeJ (M3ydyeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUS DHEPIUH,
3aKOHA COXPAaHEHWs UMITyJbca, JEeUCTBHE 3aKOoHAa bepHyiM M BO3HUKHOBEHHE
NOABEMHOM CWJIBI KpbUIa, 3aBUCUMOCTb IE€pUOJAA KOJEOaHUN MPYyKUHHOTO
MasiTHUKAa OT MacChl TIpy3a U JKECTKOCTH MPYXHUHBI M HE3aBHUCUMOCTh OT
aMIUTUTYJbl MaJlbIX KOJEOaHWM, MPSMOJMHENHOE pacnpoCTpaHEeHUE CBETA,
pasnokeHue Oenoro cBera B CHEKTP, U3yUEeHHUE CBOMCTB M300paKE€HUS B MJIOCKOM
3epKaje U CBOMCTB M300pakeHUs MpeaMera B coOuparonieil JnH3e, HaboaeHue
CIUIOIIHBIX M JMHEWYaTBhIX CIEKTPOB M3IyudeHUs): (popMyIupoBaTh MPOBEPsSEMOE
npeanojgoxkeHne (TUMmoTe3y) O  BO3MOXHBIX — pe3ysbTarax  HaOJIIOJCHUH,
CaMOCTOATENIBHO COOMPATh YCTAHOBKY W3 HM30BITOYHOIO Habopa 00OpyAOBaHWUS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOBL;

OPOBOAUTH HPU HEOOXOAMMOCTH CEPHUI0 MPSMBIX H3MEPEHMH, OIpenesss
CpelHee 3HAYeHUE U3MEpSIeMOW BEIMYMHBI U OMNpeAeNss MOTPEHIHOCTb
pEe3yJIbTAaTOB MPSIMBIX H3MEPEHUH, OOOCHOBBIBATH BBIOOp CIlOCOOa H3MEpEHUs
(u3MepuTenbHOro Npudopa);

IPOBOUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETUUYHH (CPEAHSSI CKOPOCTh
U YCKOpPEHHE Tella MPU PaBHOYCKOPEHHOM JBUXKEHUH, YCKOPEHHE CBOOOIHOTO
NaJieHus, KECTKOCTb  MPYXKUHBL, KOX(D(GUIMEHT  TPEHUS  CKOJBKEHUS,
MexaHudeckas paboTa W  MOIIHOCTb, YacToTa M MEpUoja  KOJeOaHHit
MaTeMaTHYeCKOT0 W NPYXKHUHHOTO  MAasTHUKOB, (DOKYCHOE  pacCTOSHUE
coOuparomeil JUMH3bI W €€ ONTHYecKas Cujla, pPaJAUOAKTUBHBIA (OH) ¢
UCIIOJIb30BAaHUEM aHAJIOrOBBIX M IU(MPOBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOD
METO/a U3MEpPEHHUs, IUIAaHUPOBaTh M3MEPEHUsS, CaMOCTOSITEIIBHO COOUpaTh
HKCMNEPUMEHTAIbHYI0  YCTAaHOBKY,  BBIYMCISATh  3HAYEHHE  BEJIUYMHBI U
aHAIM3UPOBATH IOJYYEHHBIE PE3YJIbTATHI, OLEHUBAS MOTPEITHOCTh PE3YJIbTATOB
KOCBECHHBIX U3MEPEHUN;

MPOBOJUTH IKCIIEPUMEHTATBHBIE UCCIEAOBAHMS 3aBUCUMOCTEN (PU3HMUECKUX
BEJIMYMH (3aBUCHUMOCTb IIyTH OT BPEMEHH MpPU PaBHOYCKOPEHHOM IBMXEHHUU 0€3
HAYaJIbHOW CKOPOCTH, 3aBHUCHUMOCTb CHJIbBI TPEHUS CKOJIbKEHUS OT CHJIBI
HOPMAJIbHOTO JaBJ€HMs, MepuoAa KojieOaHMM MaTEeMaTHYECKOro MasTHHUKA OT
JUIMHBl HUTH, OIPENEIICHHE YCKOPEHUS CBOOOJHOrO MaJCHMs, HCCIEIOBAaHUE
M3MEHEHUS BEJIMYMHBI M HAIpPABJICHUS MHAYKIMOHHOTO TOKA, 3aBUCHMOCTH yrja
OTpaXEHUs CBETa OT yria MaJeHus, yria NpeIOMJICHHUS OT YIJia MaJeHUs
CBETOBOTO Jy4ya, HCCJIEIOBAHHE TPEKOB: HM3MEPEHUE DSHEPIHMM YacCTULBI IO
TOpMO3HOMY MyTH (10 QoTorpadusimM)): COBMECTHO C y4HUTENIeM (POpMyITUpPOBATH
3a/ladyy U TUIIOTE3y MCCIIEIOBAHUS, CAMOCTOSTENIBHO IUIAHUPOBATh UCCIIEA0BaHUE,
CaMOCTOATENLHO COOMpATh HAKCIEPUMEHTANIBHYIO YCTaHOBKY, MPEACTABISTH



MOJIYYCHHBIC 3aBUCUMOCTH (PU3MYECKHX BEIUYMH B BUJEC TAOMUIl U TpaduKoB,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yIbTaTaM UCCIIEeI0BaHNUS;

coOroaTh MpaBuwiia Oe3omacHOro Tpynaa npu pabore ¢ aabopaTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPHUHIIUIIBI JEHCTBUS U3yUYCHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OomHcaHus (B TOM
qyucie: CHUAOMETp, JATYMKU TIOJIOKEHUS, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, MEPUCKOIN, (PoToamnmapar, MHUKPOCKOI, TEJIECKOI, ONTUYECKUE
CBETOBO/IbI, CIEKTPOCKOII, JO3UMETpP, Kamepa BuibcoHa), MCHOJBb3ysl 3HAHUS O
CBOMCTBaxX (hPM3MYECKUX SIBICHUN U HEOOXOIuMBbIe (U3UUECKUE 3aKOHOMEPHOCTH,
WCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIIbHBIX NPUOOPOB M TEXHOJOTUUECKUX TMPOIECCOB MpHU
pelIeHN y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMbl MJisi TIOCTPOCHUS
M300paKEHUI B IJIOCKOM 3€pKajie M COOMparoiei JINH3E;

MPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMALIUIO O MPUMEPax) MPAKTUYECKOro
MCIIOIb30BaHUsl (PU3MYECKUX 3HAHUU B MOBCEIHEBHOM >KU3HU JIJIsi OOECIICUEHUS
0e30macHOCTH TPU OOpaIlleHnH C MPUOOpaMU W TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsI 370pPOBbS M COOJIIOJCHHS HOPM DOKOJOTHYECKOTO TOBEICHUS B
OKPYIKAIOIIEH CPEAE;

OCYILECTBIISITh MOUCK MH(pOpManuu (Hu3anyeckoro cojepxanus B HTepHere,
CaMOCTOATENTHHO (HOPMYIUPYSI TTOMCKOBBIN 3aMpOC, HAXOIUTh MYTH OIPEACIICHUS
JIOCTOBEPHOCTH TOJYyYE€HHONH HHGOpMAIIMM HAa OCHOBE HMMEIOUIUXCS 3HAHUU U
JIOTIOJTHUTEJIbHBIX UCTOYHUKOB,;

WCIIOJB30BaTh MpPHU BBHIMOJTHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
JTUTEPATYPy (PU3NYECKOTO COAEpIKAHUS, CIIPABOUYHBIE MATEPHANIbI, PECYpPChl CETH
WNuTepHer, BianeTh nNpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE
nH(OpPMAITUU U3 HECKOJILKUX MCTOYHHUKOB (PU3UYECKOTO CONEPIKAHUS, MyOIUIHO
MPEICTABIATh PE3YIbTAThl MPOSKTHON WIIM UCCIEOBATENbCKOMN NESITEIbHOCTH TIPU
3TOM TPaMOTHO HCIOJb30BATh M3YUYECHHBIM ITOHATUMHBIA armapar H3y4acMOoro
paznena GU3MKM W COMPOBOXIATh BBICTYIUICHUE TMPE3EHTAlUe ¢ ydéToM
O0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB 1 TeM (ungposbie)
Ne n/m Kontpoasnbie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchl
Pa3zgen 1. Mexannueckue siBJCHUSA
11 Mexannueckoe OBMKEHHUE U CITOCOOLI €0 30 | 4 bu6mmoreka [IOK
) ONMUCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B I 18 4
3AUMOJICHCTBHC TE https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.3 3 15 1 2
AKOHDL COXPATCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 63
Pa3zgen 2. Mexanndyeckue KoJ1e0aHUs U BOJHBI
bu6mmorexa [IOK
2.1 MexaHn4uecKue Kojie0aHus 8 35 hitps://m.cdsoo.ru/7 41 ada6
but6mmoreka [JOK
2.2 M . 10 1 3
CXaHMHCCKUE BONHBL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 18

Pa3zgea 3. DjieKTPOMATrHUTHOE 1OJI€ M 3JIeKTPOMArHUTHbIE BOJIHbI

DNIEeKTPOMArHuTHOE TOJIEe | bubnuorexa [JOK
3.1 6
3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Pa3pea 4.

CBeToBELI€ SIBJECHHS

4.1 3aKOHBI PacCIpOCTPAHEHHUSI CBETA 8 bubmorexa HOK
) pacipoctp https://m.edsoo.ru/7f41a4a6
but6mmoreka [{JOK
4.2 JIuH3BI ¥ oNITUYECKHE PUOOPHI 6 hitps://m.cdsoo.rw/7f41 ada6
but6mmoreka [JOK
4.3 Pa3noxxenue 6emoro cBera B CIEKTP 2 hitps-//m.cdsoo.ru/7 41 ada6
Hroro no pazneny 16
Pa3zgen 5. KBaHToBbBI€ SIBJICHUSA
5.1 Hcnyckanue u moriomneHue cBeTa arToMOM 4 bubmmorexa [TOK
' y - https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 5
CTpocHue aTOMHOTO 51pa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. a
5.3 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 16
Pa3nen 6. [loBTOpUTEIbHO-00001IAK0IIINH MOTYJIb
6.1 Mexanuueckue sSBiIeHHs! (TOBTOPUTEIBHO- 6 bubmuoreka [JOK
' 0000 MOTYJIb) https://m.edsoo.ru/7f41a4a6
62 TenoBsle siBIEHUS (TOBTOPUTEIBHO- 3 bubanorexa [JOK
' 0000IArOLIHI MOYJIb) https://m.edsoo.ru/7f41a4a6
DNEeKTPOMarHUTHBIC SBJICHHUS bubnmnoreka [JOK
6.3 . 3
(moBTOPUTEIBHO-0000IIAIOIINI MOAYJIb) https://m.edsoo.ru/7f41a4a6
6.4 CBeToBBI€ ABJICHUS (IIOBTOPUTEIHHO- 1 bubnnorexa [JOK
' 00000 MOTYITh) https://m.edsoo.ru/7f41a4a6
6.5 [ToBTOpUTENBEHO-0000IIAIOIINN MOy b 4 bu6muoteka [IOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

Hroro no pazgeny

17

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

26.5



https://m.edsoo.ru/7f41a4a6

9 KUIIACC

INOYPOYHOE IINTAHUPOBAHHUE

n/n

Tema ypoka

KoaunuyecTBo yacoB

KonTpoabubie

Bcero
padoThI

IIpakTHyeckn
e padoThI

Jara
U3ydeHust

DJIEeKTPOHHbBIE
uudposbie
oOpa3oBaTejibHbIEC

pecypchl

MexaHnueckoe ABHKEHHE.
Marepuanbaas Touka. Crioco0sl
ONMCAHUSI MEXAaHUUYECKOTO JIBUKEHUS

Cucrema orcuera. OTHOCHTEIBHOCTh
MCXaHHUYCCKOI'O ABUKCHU A

bubmnoreka LIOK
https://m.edsoo.ru/ff0ad474

BCKTOPHBIG BCJIMYMHBI, OII€palun C
BCKTOpaMHU, IMPOCKIUH BEKTOPOB

Pannyc-BexkTop MatepualibHOM TOUYKH,
IepeMENICHUE Ha TUIOCKOCTH

PaBHOMEpHOE IPSIMOJIMHEWHOE
JIBUYKEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad19a

Pemenue 3anau no teme
"PaBHOMEPHOE NPSIMOJIMHEWHOE
nBHKeHue"

HepaBnomepHoe npsiMoJiMHETHOE
nBrxeHue. CpeHsisi © MTHOBEHHAs
CKOPOCTH TeJla MPU HEPaBHOMEPHOM
JBUKCHUH

JlaGopaTtopHast pabota "Onpezenenne
CpeJIHEN CKOPOCTH CKOJIbXKEHHUS



https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad474

OpycCKa WK ABUKEHUS IIapHUKa TI0
HaAKJIOHHOH IiIockocTH"

PaBHOYCKOpEHHOE NPAMOJIUHENHOE
JIBI>KEHUE. Y CKOpEHUE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ad8d4

10

CKOpOCTb PaBHOYCKOPEHHOTO
npSAMOJIMHEHHOTO BMKeHus. [ paduk
CKOPOCTH

11

Pemenue 3anau no reme "CkopocTh
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBUKEHUS"

12

[Tepemelienue npu paBHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBH>KEHUU

13

JlaGopaTtopHast pabota "Onpezenenue
YCKOpEHHUS Tena Mpu
PaBHOYCKOPEHHOM JIBHYKEHUH T10
HaKJIOHHOM INIOCKOCTH"

bubmnoreka LIOK
https://m.edsoo.ru/ff0adb18

14

Penrenue 3amad mo teme
"[Iepemenienue npu
PaBHOYCKOPEHHOM MPSMOJIUHEHHOM
nBwxeHun"

15

JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BpPEMEHHU IIpHA PaBHOYCKOPEHHOM
JBUKEHUH 0€3 HauallbHOM ckopocTu"

16

['paduueckas HHTEpIIpETAIIUSL
YCKOPEHHUsI, CKOPOCTH, IPOIIEHHOTO
MYTH U IEPEMEIICHUS JUTS
NPSMOJIMHEHHOTO JIBUKESHUS



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ad8d4

Penrenue 3amad mo reme
"I'paduaeckas nHTEpIIPETALIHS

17 YCKOpPEHHUSI, CKOPOCTH, TPONIECHHOTO
MyTH ¥ TIEPEMEILECHUS TS
MPSMOJIMHEMHOTO JBHKEHUS"

13 YckopeHnre cBOOOTHOTO T ICHUS.
Omerte! I'anumnes

19 Pemenue 3anau o teme "Yckopenue
CcBOOOHOTO TMajeHus"

20 JIBukeHue Tena, OpOIIeHHOTO MO
YIJIOM K TOPU30HTY
Pemenwne 3agau mo teme "JIBrrkeHue

21 Tesa, OpOIIEHHOTO MO YIJIOM K
TOPU30HTY"

JlaGopaTtopHnas pabota

22 "UccnemoBanue IBKSHMS Tea,
OpOIIIEHHOTO O/ YTJIOM K TOPHU30HTY"
Pemenwne 3agau o teme "JIBrkenue

23 MOJ| ICCTBUEM YCKOPEHHUS
¢BOOOIHOTO ITafeHuA"

24 JIBr>KeHUE M0 OKPYKHOCTH bubmmorexa [OK

https://m.edsoo.ru/ff0ac176

75 JIunelinas n yrimoBasi CKOPOCTb,
MEePHOJT U 4acTOTa

26 CKOpOCTb U YCKOpPEHUE IIPU
JBI>KEHUHU T10 OKPY>KHOCTH

7 Pemenwne 3agau o Teme "JIBrkeHue

M0 OKPYXHOCTH"



https://m.edsoo.ru/ff0ae176

VYpok-koHdepennus "PacrnoznaBanue
1 TPUOIMKEHHOE ONMCAHKE

28
Pa3IUYHBIX BUJIOB MEXaHUIECKOTO
nBIkeHus"
[ToaroToBka K KOHTPOJIBHOM paboTe
29 o TeMe "MexaHnueckoe IBMKEHNE U
CcHocoO0bI €ro onucanus"
KonTponbHas pabota no teme
30 "MexaHH4eCcKOe IBHKEHUE U
CcHocoO0bI €ro onucanus"
31 IlepBr1it 3akoH HeroToHa. Bexkrop bubnuoreka LIOK
CUJIBI https://m.edsoo.ru/ff0ac612
1 Bropoii 3akoH HeroTOHA. bubnuorexa [IOK
PaBHopelicTByOIIAA crita https://m.edsoo.ru/ff0ae72a
1 Tpetuii 3akon HerotoHa. bubnuorexa [JOK
Cynepno3uius Cui https://m.edsoo.ru/ff0ae982
bubmnoreka LJOK
34 Cuia ynpyroctu. 3akoH ['yka
yupy y https://m.edsoo.ru/ff0aeca2
35 Penrenue 3amaud o reme "Cuna
yrpyroctu"
JlaGopaTtopHnast pabota
"HccnemoBanue 3aBUCUMOCTH CHJIBI
36 IPYTOCTH, BOZHUKAIOIIEH B bubnmorexa LOK
yupy ’ https://m.edsoo.ru/ff0ace28
MIpY>KHUHE, OT CTETIeHH JehopmaIuu
Npy>KUHBI"
bubmnoreka LIOK
37 Cuia tpeaus. KoadduimeHt TpeHus
p bun p https://m.edsoo.ru/ff0af738
38 JIaboparopHras padorta "OnpeeneHne Bbubnaunoreka IIOK



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae612

Kod(puImeHTa TpeHHs CKOJIbKCHUS"

https://m.edsoo.ru/ff0af8be

39

JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH CHITBI
TPEHHSI CKOJIBKCHUS OT CHITBI
HOPMAJIBHOTO J1aBJICHUA"

40

JIBi>KeHUE TeJ MO OKPY>KHOCTHU O/
JIEMCTBUEM HECKOJIBKUX CHUII

41

3akoH bepHynu u noxbéMHas cuia
KpbLIa

42

Ypok-koubpepenmus "CoBpeMeHHbIE
JeTaTeNbHbIE alapaThl, CyJa Ha
MOJABOJIHBIX KPbUIbSX, AHTUKPBLIIO HA
CKOPOCTHBIX aBTOMOOUIISIX.
JIBMo>KEeHHE Moe37a Ha MarHUTHOM
noayuke"

43

Cua TsSKeCTH U 3aKOH BCEMHUPHOI'O
TATOTCHUA

bubmnoreka IJOK
https://m.edsoo.ru/ff0af044

44

JIBr>KeHne Tea BOKPYT
IpPaBUTALMOHHOTO 1ieHTpa. [IepBas
KOCMHUYECKasi CKOPOCTh

45

HeBecoMocTh u neperpy3ku

bubmnoreka LIOK
https://m.edsoo.ru/ff0af33c¢

46

PaBHOBeCcHe MaTepHAIIBHON TOYKH.
AOGconoTHO TBEPIOE TEIIO

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0afe36

47

MowmenT cuisbl. [IpaBuino MoMeHTOB

bub6mnoreka [IOK
https://m.edsoo.ru/ff0b02b4

48

VYpoxk-uccnenosanue "OnpeneneHne
LIEHTpa TSHKECTH Pa3JINYHBIX TEN"



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af8be

Nmnynbce Tena. M3menenue

49 uMItysbca. IMmnynec cuisl. Ypyroe bubnmorexa [IOK
YIbCa. VIMIYIIBC CIUIBL TPy https://m.edsoo.ru/fl0b07fa
1 HEYNpyroe B3auMoeiCTBIE
50 3aKOHBI U3MEHEHUS U COXPAHEHUS
HUMITyJIbCa
51 PeaktuBHOE nBUKEHUE
Pewenue 3anau no teme "3akoH
52 COXpaHEHUs UMITyJIbCa. PeakTuBHOE Bubmmorexa [IOK
P . y ) https://m.edsoo.ru/ff0b096¢
JIBUYKEHUE
bu6mmoreka [IOK
53 Mexanndeckasi paboTa U MOITHOCTh
p i https://m.edsoo.ru/ff0b0a84
54 PaboTa cuIIbI TSHKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota "Onpenenenue
55 paboThI CUIIBI TPEHUS TpU
PaBHOMEPHOM JIBH>KEHHUH TeJla [0
TOPU30HTAJIBbHON MOBEPXHOCTH"
56 CBs13b HEPTUH U pabOTHI
JlaGopaTtopHast pabota "Ornpezenenue
paboThI CUIIBI YIIPYTOCTH IIPU
57 MoABEME Ipy3a C UCIOJIb30BAHUEM
HEIMOABUKHOTO M TIOJIBI>KHOTO
6510Kk0B"
58 [ToreHunanbHas 3Heprus
Kunerunueckas sneprus. Teopema o bubnuoreka [JOK
59 .
KHHETUYECKOU DHEPTUU https://m.edsoo.ru/ff0b0c32
60 3aKOH N3MEHEHHUS U COXPAHEHUs bubnuoreka [IOK

MEXaHHYECKOU SHEpPIrUuun

https://m.edsoo.ru/ffOb12fe



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa

61

Penrenue 3amad mo teMe "3aKOHEI
W3MEHEHUS U COXpaHEHUS
MEXaHU4eCKOW dHeprun"

62

[ToaroroBka K KOHTPOJILHOM paboTe
o Teme "B3aumMopeiicTBue Ten.
3aKoHbI coXpaHeHus"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b0408

63

Konrpomnbnas padora o reme
"B3aumopeiicTBue Te. 3aKOHbI
coxpaHeHus"

64

KonebarenpHoe IBHKEHHE.
OcHOBHBIE XapaKTEPUCTUKH
KoJIeOaHUi: TIepUo/I, 4acToTa,
aMIUTATY 12

bubmuoreka [{OK
https://m.edsoo.ru/ff0b1858

65

MareMaTuyecKuii U Npy>KUHHBIN
MasTHUKU. JlabopaTopHas paboTta
"HccnenoBanue 3aBUCUMOCTH
nepuojia KojaeOaHuii rpy3a Ha HUTH OT
UIAHBI HUTH"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

66

JlaboparopHas paboTa
"HccnenoBanue 3aBUCUMOCTH
nepuojia KojaeOaHui MpyKMHHOTO
MasiTHUKa OT Maccel rpysa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

67

rapMOHI/I‘{eCKI/Ie KoJIeOaHus

68

JlaGopaTtopHas pabota "H3mepenne
YCKOpEHUSI CBOOOTHOTO TaeHus"

Bbu6morexa [JOK
https://m.edsoo.ru/ff0blaec

69

3aTyxaroiiye KojaeoaHusl.
Brinyxnennsie kosnebanus. Pesonanc

70

[IpeBpatienre SHEPTUU MpU



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b0408

K0JIe0aTEIEHOM JABHXCHHUHU

71

VYpok-uccnenosanue "[Ipoepka
HE3aBUCHMOCTH TIEpH0JIa KoJieOaHMit
rpy3a, MOBEIIEHHOTO K JICHTE, OT
Macchl rpysa"”

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b21fe

72

MexaHn4decKre BOJIHBI: IMPOAOJIbHBIC
H MOINCPCUHBIC

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

73

CBolicTBa MEXaHUYECKHUX BOJIH.
Jl1MHa BOJIHBI U CKOPOCTH €€
pacnpocTpaHEHUs

74

Ypok-uccienosanue "HabmroneHue
uHTepdepeHH U JUPPaKIA BOTH
Ha NOBEPXHOCTU BOABI"

75

Ypok-koHbpepenius "MexaHndecKkue
BOJIHBI B TBEPJIOM TEJIC.
CelicMu4ecKHe BOJIHEI"

76

3Byk. Pacnipoctpanenue u otpaxkeHue
3ByKa

77

Pemenue 3amay no reme "3ByK"

78

Ypok-uccnenoBaHue
"DKCIIEpUMEHTAJILHOE OIIPEIEICHHUE
IPaHMI YaCTOTHI CIBIIIUMBIX
3BYKOBBIX KOJIeOaHHU"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

79

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC.

80

Ypok-uccienosanue "Habmonenne u
00BSICHEHHE aKyCTHYECKOTO
pe3onanca"



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

81

Nudpa3Byk u yIbTpas3Byk.
Kondepenuus "Ucnons3oBanne
yJIbTpa3ByKa B COBPEMEHHBIX
TEXHOJOTHSX"

bub6mnoreka [IOK
https://m.edsoo.ru/ff0b23ca

82

DIIeKTPOMArHUTHOE TOJIE 1
SJICKTPOMArdHMTHBLIC BOJIHBI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b2abe

&3

CBolicTBa AJIEKTPOMATHUTHBIX BOJH

84

VYpoxk-koHpepenuus "kana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBaHue 37€KTPOMArHUTHBIX
BOJIH JJIS COTOBOM CBSI3H.
Pamnonokanums. Kocmuaeckast cBsi3pb "

bubmuoreka [{OK
https://m.edsoo.ru/ff0b31d0

85

Pemienue 3agay Ha OIIPECACIICHUC
YaCTOThI U UIMHBI 3JICKTpOMaAr HUTHOM
BOJIHBI

86

DJeKTpOMarHuTHasi IpUpoJia CBETA.
CkopocTh cBETa

bubmnoreka IJOK
https://m.edsoo.ru/ff0b31d0

87

BosiHOBBIE CBOIICTBA CBETA:
uHTephepeHIus U AU paKus

88

JlydeBas mozeinb cBeTa u
reoMETpruYCCKasd OITHKA. Uctounukn
cBeTa

&9

IIpssMonuHEHOE pacpoCTpaHEHUE
cBera. 3atmeHus ConHua u JIyHbl

bubmuoreka [{OK
https://m.edsoo.ru/ff0b3658

90

3akoH oTpaxeHus cera. [Tnockoe
3epKajo

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

91

[TocTpoenune n300pakeHHH,
c(hOpMUPOBAHHBIX 3€PKAJIOM



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b23ca

92

[Ipenomnenue cBera. 3aKOH
npenomieHus cpeta. [lomHoe
OTpakeHHE CBETa.

bubmnoreka LIOK
https://m.edsoo.ru/ff0b3c5c

93

JlaGopaTtopHnast pabota
"HccnenoBanue 3aBUCMMOCTH yIJia
MPEIOMIICHUS OT yTJia MaJeHUs
CBETOBOTO JIy4a Ha TPAHHUIIE «BO3IAYX-
CTEKIIO»"

94

VYpok-uccnenosanue "AHanus u
00BsICHEHNE ONTUYECKOr0 MUpaka"

95

VYpoxk-koHpepenuus "VcnonapzoBanne
MOJTHOTO BHYTPEHHETO OTPa’KEeHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS
CBsI3b"

96

JIvH3a, X011 Ty4el B IUH3€E

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b444a

97

®opmyJia TOHKOM JIMH3bI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b444a

98

JlaGopaTtopnast pabora "Ornpezenenue
(OKYCHOIO pacCTOSIHUS U ONTHYECKON
CHJIBI COOMpArOIICH JTUH3BI"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c0a7e

99

[Tosryuenue nzo0paxeHui ¢
MOMOIIIBIO COOUpArOIIEH U
paccenBaroIIeH JIMH3

100

VYpoxk-koHpepenuus "[IpuHuun
JIeCTBUS ONTHUECKUX MPUOOPOB
(MHKpOCKOTI, TEJIECKOIL,
¢oroanmapar)"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0a7e



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b3c5c

I'mas xax onTuyeckas cucreMa.

bubmnoreka [IOK

101
bi130pyKOCTh M JaTbHO30PKOCTh https://m.edsoo.ru/ff0b4684
Paznoxenue 6eoro cBeTa B CIIEKT).

102 OmneiTel HetoToHa. Criokenue bubmuoreka [JOK
CIIEKTpaJbHBIX IIBETOB. Jlucnepcust https://m.edsoo.ru/ff0c0f4c
cBeTa
Ypoxk-npaktukym "Habmrogenue u

103 00BSCHEHHE OIBITOB MO Pa3I0KEHUIO bubnmoreka [JOK
Oenoro ceera B ciektp. [lonyuenune https://m.edsoo.ru/ff0c0e2a
0eIoro 1BeTa MPH CIOXKEHUH I[BETOB"

104 OmnsiThl Pesepdopaa u muianerapHast bubnuoreka LIOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
IToctynatel bopa. Mozens aroma

105 bopa. Hcnyckanue u norsioueHue
CBETa aTOMOM.

bu6mmoreka [IOK
106 KBanTsl. JIuneiiuaTeie CrIEKTpPhI
p https://m.edsoo.ru/ff0c1550
VYpok-npaktuky™m "Habmtonenue
107 CIUIOLLIHBIX U JTUHEHYATBIX CIEKTPOB bubmorexa [TOK
| p https://m.edsoo.ru/ff0c144c
U3JIy4EeHUS U UCITYyCKaHUs

108 PannoaktuBHOCTE. Anb(ha-, 6eTa- u bubmnoreka LIOK
raMmMma-usiay4eHus https://m.edsoo.ru/ff0c1672

109 CtpoeHnue aTOMHOTO sijpa. Bbu6mmorexa [JOK
HyxknonHast Mozens aTOMHOTO sipa https://m.edsoo.ru/ff0c18ac

110 PannoakTuBHBIE TIpEBpAIICHHUS. bubnmnorexa [JOK
N3oTonsl https://m.edsoo.ru/ff0clal4

111 [Tepuon nomypacmnana bubmoreia HOK

https://m.edsoo.ru/ff0c1b4a



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0b4684

112

Ypok-konbepenus "JleiictBue
pPaZlOaKTUBHBIX U3TyYEeHUN Ha
’KUBBIE OPTraHU3MBI. 3allUTa OT
PaaOaKTUBHOTO U3Ty4eHUs"

bub6mnoreka [IOK
https://m.edsoo.ru/ff0c2126

113

SnepHble peakuu. 3aKOHBI
COXpaHEHHUs 3apsAJ0BOI0 U MacCOBOIO
yucen

bub6nnoreka [IOK
https://m.edsoo.ru/ff0c1c58

114

DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b
MacChl U SHEPTUU

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c1d7a

115

Pemenue 3anay no teme "SAnepHbie
peaxkuuu. DHeprus cpsa3u"

116

Peakuuu cunTe3a U 1ETICHUS A1€p.
Hcrounukn sHeprun CoaHLa U 3BE37

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

117

Ypok-koHbepenius "AnepHas
SHEpreTHKa. JKOJIOTUYECKUE
MPOOJIEMBI SIICPHOI SHEPTEeTUKH"

118

[ToaroToBka K KOHTPOJIBHOM paboTe
o TeMe "Kosre0aHus 1 BOJIHEL
CBeTOBLIE U KBAaHTOBBIE SIBJICHUS"

bub6mnoreka [IOK
https://m.edsoo.ru/ff0c223e

119

KonTponbHas pabota no teme
"Komnebanus 1 BoHbL. CBETOBEIE U
KBAaHTOBBIE ABJICHUA"

120

Pemenue pacueTHbIX 110 TEME
"MexaHnueckoe JBUKeHUE"

121

PelieHne pacueTHbIX U KAUECTBEHHBIX
3a7ad4 mo reMe "B3aumonencrsue Ten"

122

Pemenne pacueTHBIX M KAYeCTBEHHBIX
3a7a4 1o TeMe "3aK0Hbl COXpaHECHUS



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c2126

SHEPIruy U UMITyJibca"

JlaGopaTopHbie pabOTHI 110 TEME

123 n n
MexaHudecKoe JBIKCHHIE
124 JlaGopaTopHbie pabOTHI IO TeMe bubnuoreka [IOK
"B3aumonercTaue Tea'" https://m.edsoo.ru/ff0c245a
JlaGopaTopHbIe pabOTHI IO TEME
125 n p p p n
[TpocTeie MexaHU3MBI
126 Pemenne pacueTHbIX M KAUECTBEHHBIX bubnuorexa [JOK
3aaa4 no teme "TemnoBbie nmporecch” https://m.edsoo.ru/ff0c2572
127 Pemenne pacdeTHBIX M KAUECTBEHHBIX
3aga4 mo reMme "BiaaxnocTs"
Perienne pacueTHBIX M KAUECTBEHHBIX
128 3anay o teme "KIIJ] TerinoBbix bubmoreia HOK
on https://m.edsoo.ru/ff0c2a22
JIBUTAaTeNei
Perenne pacueTHBIX M KQ4eCTBEHHBIX
129 3a7a4 110 TeMe ""3aKOHBI TOCTOSHHOI'O
TOKa"
Perenne pacueTHBIX M Ka4eCTBEHHBIX Bt 1OK
nOJINOTEKA
130 3aga4 1mo teme "KII
"I[ https://m.edsoo.ru/ff0c2b30
AIEKTPOYCTAaHOBOK
131 JlaGopaTopHbie pabOTHI 110 TEME
"3aKOHBI IOCTOSHHOT'O TOKA"
132 JlaBoparopHblie pabOTHI 10 TEME bubnuoreka [JOK
"CBeTOBBIC sABJICHUS" https://m.edsoo.ru/ff0c2¢52
133 Pabora ¢ Tekctamu o Teme "3aKOHBI bubmuoreka [IOK
COXpaHEHHUs B MeXaHuke" https://m.edsoo.ru/ff0c2d6a
134 Pabora ¢ TEKCTaMH 110 TEME bubmmorexa [JOK



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c245a

"Konebanus 1 BOJIHBL"

https://m.edsoo.ru/ff0c2e82

PabGora ¢ TekcTaMu o Teme

bu6mmoreka [JOK

135 "CseToBbI€ gBICHUA" ! https://m.edsoo.ru/ff0c3044
136 Pabora ¢ TekcTamMu o teme |
"KBanToBas u siiepHas pusuka'
OBILIEE KOJIMYECTBO YACOB I10 136 245

I[TPOTPAMME



https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c2e82

IMPOBEPSEMBIE IPEJIMETHBIE PE3YJIBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

1.1

OBHIEI'O OBPA30OBAHUA

HpOBEpﬂEMbIe NMpeaAMETHBIC PE3YJIbTAaThI OCBOCHUA OCHOBHOM
06pa30BaTeJ’leOI7I nmporpaMmmbl OCHOBHOTI'O 00111ero 06p330BaHI/IH

HCITOJIB30BaTh U3YYCHHBIC TIOHATUA

1.2

pasiiniyaTtb ABJICHHA 11O OIIMCAHHIO HUX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I‘IGCKOC SABJICHUC

1.3

pacno3HaBaThb  MPOSBIEHHWE  M3YYEHHBIX  (PU3MUYECKUX  SBJICHUH B
OKpY’aroIleM MHUpE, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOAE, MpPH
9TOM TMEpEeBOAUTH MPAKTUYECKYI0 3aJady B Y4eOHYIO, BBLIETATh
CYILIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3NUECKUX SBICHUI

1.4

OTHMCHIBAaTh M3YYCHHBIC CBOWCTBA TEN M (DU3UYECKUE SIBIICHUS, HUCIIOIB3YS
dbu3ndeckue  BETWYHMHBI, TPH  ONHUCAHWHM TPABWIBHO  TPAKTOBATh
(GU3UYECKUN CMBICT HCIIOIB3YEMBIX BETUYHH, O003HAUCHUS W €IIUHUIIBI
bu3znyecKkux BEIMYMH, HAXOAUTh (HOPMYJIbI, CBSA3BIBAIOLIME JAaHHYIO
¢u3nyecKyr0 BENWYMHY C JAPYTMMHU BEJIWYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUNUH

1.5

XapakTepU30BaTh CBOWCTBAa Tel, (U3MYECKUE SBICHUS U TPOIECCHI,
WCIOJB3ysl  HM3YYEHHBIE 3aKOHBbI, IPH ITOM JIaBaTh  CJIOBECHYIO
(GOpMyTUPOBKY 3aKOHA U 3aMMHCHIBATH €T0 MATEMATHIECKOE BHIPAKEHUE

1.6

OOBSCHATh (PU3UYECKHE MPOLECCHl W CBOWCTBA TEN, B TOM 4YHCIE H B
KOHTEKCTE CUTyallui MpPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CJICICTBEHHBIEC CBSI3H, CTPOUTH OOBSICHEHUE U3 2 — 3 JIOTUYECKUX
[IaroB C TIOMOIIBbIO 2 — 3 W3yYEeHHBIX CBOWCTBA (PU3UUCCKUX SIBIICHUH,
(bu3HYEeCKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemats pacué€THple 3ajayd (onuparolmuecs Ha cucrteMy u3z 2 — 3
YpaBHEHHMIA), MCIIONB3Ys 3aKOHBI U (HOPMYJIbI, CBSI3BIBAIONINE (PU3HUECKHUE
BEJIMYMHBI: HAa OCHOBE aHajHM3a YCJOBUS 3a/laud 3alMChIBaTh KpPaTKOE
YCJIOBUEC, BBISABJIATH HEAOCTANOMHE WA M30BITOYHEIE JaHHBIC, BI)I6I/IpaTI)
3aKOHBI M (HOPMYJIbI, HEOOXOAUMBIE /ISl PEIICHHsI, TIPOBOAUTH PACUETHI U
OLICHUBATh PCATNCTUIHOCTD IMMOJIYy4YCHHOI'O 3Ha4YCHUA (1)H3H‘ICCKOI>1
BCJIMYHHBI

1.8

pacno3HaBaTb MpPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MpPU I[OMOILU
(¢U3NUECKUX METOJOB, HCIOJNb3Yysl ONHCAHHE WCCIICAOBAHMS, BBIIEIATDH
IIPOBEPSEMOE  IPEAINIOIOKEHNUE, OLECHHMBATh  NPABHUIBHOCTh  INOPSAKA




NPOBEJEHUSI  MCCIENIOBaHUS,  JielaTb  BBIBOJABI,  HWHTEPIPETHPOBATH
pe3ynbTaThl HAOMIOIEHUHN U OIBITOB

1.9

IPOBOJUTH OTIBITHI TI0 HAOIIONEHUIO (PH3HMUECKUX SBJICHUN WIIN (PU3UIECKUX
CBOMCTB TeJl: CaMOCTOSATENIbHO COOMpATh YCTAHOBKY U3 M30BITOYHOTO
Habopa o0OOpyIOBaHHWsA, OMHUCHIBATH XOJ OIBITA W €ro pPe3yJbTaThl,
(GbopMyIUPOBATH BBIBOJIBI

1.10

NPOBOJUTH TPU HEOOXOAMMOCTH CEPHI0 TPSMBIX HW3MEPEHUH, ONpeness
cpelHee 3HAa4YeHHE W3MepsieMoil BenudyuHbI ((POKyCHOE paccTosHHUE
coOuparomeld JHH3BI), OOOCHOBBIBAaTH BBIOOp CIOCO0a HM3MEpPEHHS
(M3MepuTENBHHOTO MPUOOpa)

IMPOBOAUTH HUCCICOOBAHUC 3aBHUCUMOCTEH (1)I/I3I/I‘-ICCKI/IX BCINYNH C
HCIIOJIb30BAHUCM  IIPAMBIX I/I3MepeHHI>'II IJIaHUPOBATHL  HUCCIICAOBAHUC,
CaMOCTOSITENIFHO ~ COOMpaTh  yCTAHOBKY, (PUKCHpPOBaTh  pe3yJbTaTh
HOHy‘-IGHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘-I€CKI/IX BCJIMUMH B BHJC Ta6JII/ILII/I
Fpa(l)I/IKOB, ACJIaTh BBIBOJLI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

NPOBOJUTH KOCBEHHbIE H3MEPEHHUs (PU3MUECKUX BEIMYHMH: IUIAHUPOBATh
U3MEpPEHUs,, coOMpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY U BBIIOJIHSATH
U3MEpPEHHUs], CleNysl NPEIJIOKEHHOM WHCTPYKLMH, BBIYHUCIATH 3HAYCHUE
BEJIMYMHBI U AaHAJIU3UPOBATH IIOJYYEHHBIE PE3YJIBTATHL C YYETOM 3aJaHHOU
MOTPELIHOCTH U3MEPEHUI

1.13

coOJIOIaTh MpaBHia TEXHUKH O€30MacCHOCTH MPHU paboTe ¢ J1abopaTOpHBIM
o0opyaoBaHuEM

1.14

pas3iindyatb OCHOBHBLIC IIPHU3HAKHM H3YUYCHHBIX (1)I/I3I/I‘ICCKI/IX MO,Z[GJICI;'IZ
MaTCpHraJibHasd TOYKa, a0COJIFOTHO TBép,I[OC TCIIO, TOYEYHBIM HCTOYHHK
CBCTA4, JIy4, TOHKAaA JIMH34a, IJIAHECTApHAasA MOJCJIb aTOMa, HYKJIIOHHAasd MOJCJIb
AaTOMHOTO sapa

1.15

XapaKTepu30BaTh MPUHLUINBI  JEHCTBUS  U3YyYEHHBIX MNpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON Ha UX OMUCAHUS, UCIOJNIb3Ys 3HAHUS O
cBoiicTBax  (U3MYECKUX  SBICHUH UM  HeoOXoaumble  (u3MUeckue
3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH H3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTETBHBIX TPUOOPOB U TEXHOJOTHUYECKUX MPOILIECCOB MPHU
peleHMH  y4yeOHO-IIPAKTHYECKMX  3a/a4, ONTHYECKHUE CXEMbl s
HOCTPOEHUS N300pAKEHUH B IUNIOCKOM 3€pKajie U COOMpArOLIe JIMH3e

1.17

OPUBOJUTH  MpUMEPHl  (HaXOAUTh  MHPOpPMALMI0O O  MPUMEPAX)
INPAKTUYECKOIO HCIIOJIb30BaHUS (U3NYECKUX 3HAHUH B IIOBCEIHEBHOM
XKHU3HU 11 o0ecniedyeHrs 0e30MacHOCTH MpH OOpalieHuHu ¢ npubdopaMu U
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 3/10POBbsl U COOJIIOIEHUST HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKpY KaloIlel cpee

1.18

OCYILECTBIISAT TMOMCK HWH(pOpMANUU (PHU3HMUECKOTO COJCpPKAHUSA B CETH
WuTepHer, camocTosATenbHO (HOpMyIUpysi TOMCKOBBIM 3ampoc, HAaXOAWUTh
IYTH ONpEJeNIeHHs] TOCTOBEPHOCTH TOJIyYeHHOH MH(OpMaIMi Ha OCHOBE




AMEIOIUXCS 3HAHUN B JOITIOJITHUTCIIbHBIX HCTOYHHUKOB

1.19

UCTIOJIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 33/JaHU HAYYHO-TIOMYJISIPHYIO
TUTEpaTypy (PU3UUIECKOro COAEpIKaHUS, CIIPABOYHBIC MATEPHUAIIBI, PECYPCHI
CeTn I/IHTepHCT; BJIAJACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUSA TEKCTAa,
npeoOpa3zoBaHusi HHPOPMAIIMH U3 OJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBCHHBIC MHUCHMEHHBIC U YCTHBIC COOOIICHHS Ha OCHOBE
UHPOpMAIIMU W3 HECKOJBKUX WCTOYHHKOB (DH3UYECKOTO COJepKaHus,
MyOIMYHO TPEICTABIATh PE3yJIbTAaThl MPOSKTHOW WM MCCIIEA0BATEIHCKOM
JIEATEIIbHOCTH, IIPU 3TOM IPaMOTHO MCIIOJIb30BaTh U3yYEHHBIN MOHATHITHBIN
amnmapaT HM3y4aeMoro pasaena (QU3MKH M COMPOBOXKIATh BBICTYIUICHUE
npe3eHTaluuen ¢ yuéToM 0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB

1.21

OpU  BBIMOJHEHUHM YYEOHBIX NPOEKTOB U HCCIECIOBAaHUN (U3UUYECKUX
IPOIIECCOB PACHpPENeATh OOS3aHHOCTH B TpYINIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM 33Ja4aMM, CIEAUTH 3a BBIIIOJHEHHEM IUIaHA JCHCTBUU U
KOpPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHMBAaTb COOCTBEHHBIN BKJIaJ B
JeATEIbHOCTh T'PYIIIBI, BBICTPANBATh KOMMYHHMKAaTUBHOE B3aMMOJIECHCTBUE,
NPOSIBIISISE TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

9 KJIACC
Kon
pazznen Kox anemenra [IpoBepsieMble 371EMEHTBI COAEPKAHUS
a
MEXAHUWYECKUE SBJIEHUA

21 Mexannueckoe nBwxkeHue. MarepuanbHas Touka. Cucrema
oTcuéTa

8.2 OTHOCUTETHPHOCTh MEXaHUUYECKOTO JIBHIKCHHUSI

8.3 PaBHOMEpPHOE NPSAMOJIMHENHOE IBUKEHHE
#i#HPar##HepaBHOMepHOE IPSIMOJIMHEMHOE JBKEHUE.

8.4 CpenHsis 1 MTHOBEHHAsi CKOPOCTb Tejla MPU HEPaBHOMEPHOM
JBUKCHUH

8.5 VYckopenue. PaBHOYCKOpEHHOE TTPSMOJIMHEMHOE IBUKEHUE

8.6 #H##Par###CBoOoauoe nmagenne. OneITe! [ annies
#HiPart##PaBHOMEpHOE IBM)KEHHE 1O OKpyxHocTu. [lepuon u

8.7 yactota oOpameHus. JIluHeliHas W yrjioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 ITepssiii 3akoH HproToHa

8.9 Bropoii 3akon Herotona

8.10 Tpetuii 3akon HeroToHa

8 8.11 HH#Par### [puHIUI CynepIO3UIIUU CHIT

8.12 Cuna ynpyrocrtu. 3akoH ['yka

213 #H##Par###H#Cuna TpeHUsA: Cuila TPEHUsS CKOJBXKEHHS, Cujia
TPEHUSI TIOKOS, IPYTHE BUIbI TPEHUS

214 H#HH#Par#H#H#Cuna TSKECTU M 3aKOH BCEMHPHOTO TATOTEHUS.
Yckopenue cBOOOTHOTO TafCHUS

215 JBuxenne mmaner Bokpyr Connua. IlepBas kocMmuueckas
ckopocTb. HeBecomMocTh 1 neperpysku

8.16 PaBHOBecue marepuanbHON TOUKU. AOCOJIIOTHO TBEPJOE TENO

217 #i#HParf##PaBHOBecue TBEPAOro Tejla € 3aKPEIUIEHHON OChIO
BpanieHusi. MomeHT cuiibl. LleHTp TsxecTn

8.18 Nmnynsc Tena. U3menenue ummynbea. UMmyasc cuibl

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 #HiHtPar###PeakTUBHOE TBMXKEHUE

8.21 Mexanndeckasi paboTa U MOITHOCTh

8.22 Pabora cun TspkecTd, ynpyroct, TpeHusl. CBsi3b SHEpPruu u




paboThI

8.23

HOTGHHI/I&HBHBJI 3Hepr1/191 TCJa, IIOAHATOrO Hal HOBerHOCTBIO
3emiu

8.24

IToTreHumanbHas YHEPIUs CKATON MPYKUHBI

8.25

#iHtPar##HKunetnueckas sHeprusi. TeopemMa O KHMHETHYECKOU
SHEPrUU

8.26

HH##Par#H##H#3akOH COXpaHEHUs] MEXaHUYECKOM YSHEPTUH

8.27

[TpakTrueckue paboThI:

OrnpezesieHHe CpeIHEM CKOPOCTH CKOJBKEHHUS Opycka WiIn
JIBIDKCHUS IIapHKa 1O HAKJIOHHOW TIIOCKOCTH. OmpeserneHne
YCKOpPEHHUs Tejla TMpPU PaBHOYCKOPEHHOM JIBIDKCHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanne  3aBUCUMOCTH IYTH OT BpPEMEHH  IpHU
PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 HayaJIbHON CKOPOCTH.
[IpoBepka TUIMOTE3bI: €CIM MPH PAaBHOYCKOPEHHOM JIBUXKEHUU
0e3 HavambHOM CKOPOCTHU IYTH OTHOCSTCS KaK Psii HEUETHBIX
qucel, TO  COOTBETCTBYIOIIME  MPOMEXYTKH  BpPEMEHHU
OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOpMabHOTO AaBieHusa. Omnpenenenue KodhuIUeHTa TPEHUS
CKOJIbXKEHUSI. Ornpenenenue HKECTKOCTHU MPY>KUHBI.
Onpenenenne paboOThl CWIBI TPEHHUS TPU PABHOMEPHOM
JBIKEHUM  Tela MO  TOPU3OHTAIBHOM  TOBEPXHOCTH.
Omnpenenenne paboOThl CUIIBI YIIPYTOCTU MPH MOABEME Tpy3a C
UCTIOJIb30BaHUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB

8.28

®duznyeckue SBICHUS B npupoJe: MNpuiIrMBbl U  OTJIHBBI,
JABMOKCHUC IIJIAHET ConneyHoH CUCTCMBbI, pCAKTUBHOC NBHUKCHUC
JKHUBBIX OPTaHHU3MOB

8.29

Texunueckue YCTPOﬁCTBaZ CIIMAOMETP, AAaTYHUKHKU II0JIOXKCHUA,
pPacCTOAHUA U YCKOPCHHS, PAKCTBI

MEXAHUNWYECKUE KOJIEBAHUA 1 BOJIHBI

Konebarenbnoe  aBmwkeHne. OCHOBHBIE — XapaKTEPUCTHKH

o1 KOJIE0aHMIA: TIEPUOJI, YaCTOTa, AMILTUTY 1A
9.2 MareMaThyeckuii M TPYXKUHHBIM MasTHUKHU. lIpespainenue
' SHEPTUU NMPH KOJeOaTeTbHOM JABHKECHUN
93 3aryxatomue Konedbanus. BeiHyxeHHble konebanus. Pezonanc
Mexannyeckue BonHbL. ~ CBONCTBA MEXAHMYECKHX  BOJIH.
9.4 IIpononpHeIe M MONEPEYHbIE BOJIHBL. /[MHA BOIHBI U CKOPOCTH
’ e€ pacnpocTpaHeHMs. MeXxaHU4ecKHe BOJIHBI B TBEPIOM TEIE,
CEHCMHMYECKHUE BOJIHBI
9.5 3Byk. [')pomMKkoCTb 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa




9.6

NHudpa3Byk u ynbTpasByk

9.7

[IpakTuyeckune paboOTHI:

Omnpenenenue 4acTOThl U IEpUoAa KoJaeOaHui MaTeMaTHUECKOT 0
MasiTHUKA.

Onpenenenue 4acTOThl U Iepuoja KoJeOaHWH MpPYKMHHOTO
MasiTHUKA

Hccnenosanue 3aBHCHUMOCTH nepuoja Kosie0aHuit
MOJIBELIEHHOTO0 K HUTH Tpy3a OT JUIMHbI HUTH. MccnenoBanue
3aBHCHUMOCTH TE€pHoJia KoJieOaHUI MPY>KUHHOTO MAasTHHKA OT
Macchl Tpy3a. I[IpoBepka HE3aBUCUMOCTH Tepuoja KoyeOaHui
rpy3a, MOJABELIEHHOT0 K HHUTH, OT MAacChl Ipy3a U KECTKOCTHU
npyXuHbl. M3Mepenne yckopeHusi cBOOOIHOTO MaeHus

9.8

duznueckne SIBICHUI B npupoae: BOCIIpUATHE  3BYKOB
JKUBOTHBIMH, 3CEMIICTPSACCHUC, celicMHUYecKue BOJIHBI, IIYHaMH,
9X0

9.9

TexHuueckue ycTpoicTBa: 9X0JI0T, UCIIOIb30BaHUE YIbTPa3ByKa
B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

BHGKTpOMaF HHUTHOC I1I0JIC. BJIGKTpOMaFHI/ITHBIC BOJIHBI.

101 CBolicTBa DJIEKTPOMATHUTHBIX BOJIH
10.2 [IIxana 37eKTpOMAarHUTHBIX BOJIH
103 DneKkTpoMarHuTHas pupoja ceera. CkopocTs cBeTa. BomHoBbIE
' CBOMCTBa CBeTa
10 [TpakTuyeckue paboOTHI:
10.4 W3yueHue CBOWCTB JJIEKTPOMArHUTHBIX BOJH C IIOMOIIBIO
MOOMITBHOTO TenedoHa
10.5 dusnyeckue SBICHHUS B TNPHpPOJE: OMOJIIOTHYECKOE JeHCTBHE
' BUAMMOTO, YIBTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3ITyUeHHH
10.6 TexHuueckue yCTpONCTBA: MCIOJb30BAaHUE AJIEKTPOMATHUTHBIX
' BOJIH JIJ1s1 COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas monenb cBera. IcTOUHHKHM cBETa
11.2 IIpssMonMHEHOE pacIpOCTpaHEHUE CBETA
11.3 Otpaxkenue cBera. [1nockoe 3epkano. 3akoH OTpa)keHHUs CBETa
11 114 IIpenomnenue cBeta. 3akoH TmpenomieHus cBeta. [lomHoe
BHYTPEHHEE OTPaKECHUE CBETA
11.5 JInnza. Xop yyen B JIMH3€
11.6 OnTudeckas cucreMa ¢oToanmnapara, MUKPOCKOTIA M TEIECKOIa

11.7

I'ma3 KakK OIITHYCCKas cucrema. baus OPYKOCTb n
AAJIbHO30PKOCTb




118 Paznoxenue Oemoro cBera B coekrp. Onwitel HperoTOHA.
' CrokeHne CeKTpalIbHBIX IBETOB. Jlucnepcus cBera
[TpakTudeckune paboOTHI:
#iParf##lccnienoBaHue  3aBUCUMOCTH  yrjia  OTPa)KE€HUs
CBETOBOI'O JIy4a OT YIJIa MaJeHHUS.
#H##Par##3yuenne XxapakTepUCTUK M300paKECHHS MpeaMeTa B
IUIOCKOM 3epKaJie.
#H##Par#H#HtccnienoBaHue  3aBUCMMOCTH  yIJIa  MPEJIOMIICHUS
CBETOBOIO Jyd4ya OT yrja MaJeHUs Ha TpaHULE «BO3AYyX —
11.9 CTEKJIO».
#i##Par### lonyuenne n300pakeHUI ¢ MTOMOIIBIO COOMpArOIIEH
JIUH3BI.
#i##Par###Onpenenenne GOKyCHOTO PACCTOSHUS M ONITHYECKOU
CHJIBI COOMPAIOIIEH JINH3HI.
#H#Par####OnbITHI IO Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTD.
#A#Parf##ONBITBl 0 BOCIPUATUIO I[BE€TA NPEAMETOB IPHU HX
HaOJII0IEHUH Yepe3 [BETOBbIE (DUIIBTPbI
®uznueckue sBiaeHUs B npupone: 3atmeHus CosHua u JIyHsl,
11.10 [BETa TeJI, ONTHYECKHE SBJIEHUs B arMmocdepe (uBer Heba,
pedpakmus, paayra, MUpPax)
111 TexHuyeckue yCTpONCTBA: OYKH, TMEpUCKOM, (oToamnmapar,
) ONTUYECKUE CBETOBOIBI
KBAHTOBBIE ABJIEHU A
12.1 Onwitel Peszepdopaa u miaHeTapHas Mojaens aTtoma. Mopenb
' aroma bopa
122 Hcnyckanne ©  morjomeHue cBeta aToMoM. KBaHTHIL
' JIunenyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3IIydeHUs
124 Crtpoenune atoMHoro siapa. HykinoHHas Moiens aTOMHOTO sijipa.
' N30TOnEI
12.5 PannoaktuBHble npeBpaiuenus. Ilepuoa nonypacnaga aToMHBIX
12 ' saep
126 SnepHple peakuuu. 3aKOHBl COXpPaHEHMs 3apslOBOTO U
' MacCOBOT'O YHCEI
12.7 DHeprusi CBA3M aTOMHBIX sijiep. CBsI3b MacChl M SHEPTUU
12.8 Peakuuu cunrtesa u genenus saep. Mcrounuku sueprun ConHua
' ¥ 3BE3]T
12.9 SInepnas sHepreTtuka. J[elcTBUE paJuOaKTUBHBIX M3IyYECHUN Ha
' YKUBBIC OPTaHU3MBI
12.10 [TpakTuyeckue paboOTHI:
' HaGnroeHue CIIONIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3TYUYCHHUS.




HccnenoBanne TPEKOB: W3MEPEHHUE OHEPTUM  YACTHUIIBIIIO
TOPMO3HOMY TTyTH (110 hoTOorpadusim).
H3mepenue paanoakTHBHOTO (oHa

duznueckue ABJICHUSA B IIpUPOAE: €CTECTBEHHBIN

1211 paZvoakTUBHBIM (OH, KOCMHUYECKHE JIy4H, PpPaTuOAKTHUBHOE

' W3JIy4eHHE MPUPOJHBIX MUHEPAIOB, JAECHCTBHE PaJHOAKTHUBHBIX
M3JIy4ECHHI Ha OPTaHU3M YeJIOBEKa

12 TexHudeckue yCTpPOMCTBA: CHEKTPOCKON, WHJIMBHIYaIbHBIN

JI0O3UMETp, KaMmepa Bunbscona




IMPOBEPAEMBIE HA OI'D 10 PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIBHON
INPOTPAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/bTaTaM 0a30BOro
YPOBHSI OCBO€HHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT' 0
o0mero oopazoBanusi Ha ocHoBe ®I'OC

[Tonnmanue ponu QU3MKU B Hay4YHOH KapTUHE MUpPaA; CHOPMUPOBAHHOCTD
0a30BbIX TMPEACTAaBICHUNH O 3aKOHOMEPHOW CBS3M UM TI03HABAEMOCTHU
ABJIGHUN  TPUPOABI, O  pPOIM  OKCIEepUMEeHTa B  (Qu3MKe, O
cuctemooOpasytomiel pond (U3MKK B Pa3BUTHH €CTECTBEHHBIX HAayYK,
TEXHUKH U TEXHOJIOTHH, 00 3BOJIONUU (PU3NYECKUX 3HAHUU M UX POJIU B
[EJIOCTHOW €CTEeCTBEHHOHAYYHOW KapTHHE MHpa, O BKJIAJ€ POCCUUCKUX U
3apyOexXHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB
OKPYKaroIIero MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHUSA O BHJAAX MaTepuH (BEIIECTBO W TIOJIE), O ABMKEHHUH KaK CTOcoOe
CYIIECTBOBAHMS MaTepuu, 00 aTOMHO-MOJICKYJSIPHOW TCOPUU CTPOCHHS
BEIECTBa, O (PM3MUYCCKON CYIIHOCTH SIBICHUH MPHUPOABI (MEXaHHYCCKHX,
TEIUIOBBIX, 3JICKTPOMArHUTHBIX W KBAHTOBBIX); YMEHHUE Pa3indaTh SBICHUS
10 ONHCAHMI0 WX XapaKTEePHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3UYECKOE SIBJICHUE, YMEHHE paclio3HaBaTh
NPOSIBJICHUE HW3YyYCHHBIX (U3NYECKUX SIBJICHUH B OKpYXKAIOIIEM MUpE,
BBIJIETISIS MX CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKK)

BJ'IaI[eHI/Ie OCHOBAMH TNOHSTHIHOTO amnmapara M CHMBOJHUYCCKOI'O sA3bIKa
(1)I/ISI/IKI/I N HCIIOJIBb30BAHUC HX IJId PEHICHUSA y‘le6HBIX 3ajJla4; YMCHHC
XapaKTCpHU30BaATh CBOMCTBaA TCII, (1)I/ISI/I‘ICCKI/IG SBJICHUA MW IIPOLECCCHI,
HCIIOJIb3YA (bYHI[aMeHTaJ'ILHBIe U SMITUPHUYICCKUC 3aKOHBI

YMeHne OmnHuCHIBATh HN3YUYCHHBIC CBOMCTBA TEII M (1)H3quc1<1/1e SIBJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘ICCKI/IG BCJIIMYHHBI

Brragenne ocHOBaM¥M METOJIOB HAyYHOT'O MO3HAHUS C YYETOM COOIIONCHUS
npaBuI 0E30MacHOTO TPy/ia: HAOMIoIeHHE (PU3NIECKHX SIBIICHUI:

YMEHHE CaMOCTOSTEILHO COOMPATh 3KCICPUMEHTAIBHYIO YCTaHOBKY W3
JAHHOTO Habopa 00OpYyAOBaHMS MO MHCTPYKIIMH, OMUCHIBATH XOJ OIbBITA U
3aMKChIBaTh €r0 pe3yybTaThl, HOPMYIHPOBATH BHIBOADI;

MMPOBEACHUEC TMPAMBIX W KOCBCHHBIX H3MepeHHﬁ (1)I/I3I/I‘ICCKI/IX BCJINYHH:
yMEHHE  IUIAaHUPOBaTh  HM3MEPEHMS,  CaMOCTOSITEIbHO  COOMpaTh
IKCIIEPUMEHTAIBHYIO YCTaHOBKY IO HMHCTPYKIIMH, BBIYUCISTH 3HAUYCHHE
BEIIMYHMHBI M QHAIN3UPOBATh TIOJyYCHHbIC Pe3yJIbTaThl C yYETOM 3aJaHHOI
HOTPEIIHOCTH PE3yJIbTATOB H3MEPEHHUI;

HpOBe/ICHHE HECJIOMKHBIX IKCIIEPHUMEHTATbHBIX UCCIICI0BaHHI;
CaMOCTOSITENIFHO COOMPATh IKCIIEPUMEHTANBHYIO YCTAaHOBKY M IPOBOJIHTH
WICCIICIOBAHKE 110 MHCTPYKIMHU, MPEACTABIATH IOJYYCHHbIC 3aBHCHMOCTH




bu3nYecKkux BeIWMYMH B BHjAEe TaOMUIL u rpadUKOB, YUYUTHIBATh
MOTPEIIHOCTH, JIEaTh BBIBOJIBI 110 PE3yJIbTaTaM HCCIIeIOBAHUS

[TonnmaHme XapaKTEpHBIX CBOWCTB (DPU3MYECKUX MOAEeH (MaTephaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJIO, MOJACIM CTPOCHHS Ta30B, KUJIKOCTEH U
TBEPABIX TEN, IUIAHETapHAas MOJENIb aToMa, HYKJIOHHAs MOJENb ATOMHOI'O
A1pa) 1 YMEHHUE IPUMEHSTh UX U1 00bsACHEHUS GU3NYECKUX MTPOLIECCOB

YMmenne o0bACHATh (PU3NYECKHE MPOLECCH U CBOMCTBA TEJ, B TOM YHCIE U
B KOHTCKCTC CI/ITyaIlI/If/'I MMPAKTUKO-OPUCHTUPOBAHHOTO XapaKTepa, B
YaCTHOCTH, BBISABIIATD IMPUIUHHO-CJICACTBCHHBIC CBA3HU n CTPOUTH
OOBSICHEHHE C ONOPOM HAa H3Y4YEHHbIE CBOWCTBA (PU3UYECKUX SIBICHUM,
(du3nyecKue 3aK0Hbl, 3aKOHOMEPHOCTH U MOJIEH

YMeHnue pemats pacuéTHbIe 3a1aun (Ha 6a3e 2 — 3 ypaBHEHU), UCTIOIB3YS
3aKOHBI U (DOpPMYIIBI, CBS3BIBANOMINE (DU3UUECKHE BEIIMYMHBI, B YACTHOCTH,
3aIlMChIBaTh KPATKOE YCIOBUE 3aJauyM, BBISBIATH HEIOCTAOLIUE JaHHBIC,
BEIOMpaTh 3aKOHBI W (OPMYJIBI, HEOOXOIUMBIC [UIsI €€ pelIeHus,
WCIIOJIb30BaTh CIPABOYHBIC JIAHHBIC, MPOBOJUTH PACUETHl M OIICHUBATH
PEaTUCTUYHOCTD TMOJYYEHHOTO 3HAYEHUs! (PU3MYECKON BEIIMYMHBI; YMEHHE
OTIPENICTATh PA3MEPHOCTh (PU3WYECKONM BEIUYUHBI, TOJYYCHHOU TMpHU
pELICHUH 33/1a41

YMeHHe XapaKTepHU30BaTh PUHIUIBI IEHCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4YHUCJIe OBITOBBIX NPHOOPOB, M MPOMBIIIJICHHBIX TEXHOJOTHYECKUX
IPOIIECCOB IO WX OMHMCAHUIO, UCIOJB3Ys 3HAHUS O CBOMCTBAX (PH3MUECKUX
ABJIEHUI 1 HEOOXO0IMMbIE (PU3NUECKHE 3aKOHOMEPHOCTHU

10

YMeHue HCIoJIb30BaTh 3HAHUS O (PU3MUECKUX SIBJICHUSAX B MOBCEIHEBHOM
KHU3HH U1 oOecriedeHus: 0e30MacHOCTH MpH OOpaleHHH C OBITOBBIMH
npubopaMu M TEXHHUYECKUMH YCTPONCTBAMH, COXPAaHEHHs 370POBbI H
COOJIIOIEHUST HOPM JKOJIOTMYECKOro IOBEIEHMS B OKPYXKAIOLIEH Cpee;
NOHUMaHHE HEOOXOIMMOCTH TPUMEHEHHUS JIOCTHKCHUH (U3UKH |
TEXHOJIOTHH [Tl PAallMOHAIBHOTO MPHPOIOTIONIE30BAHMS

11

OnbIT moMcKa, TpeoOpa3oBaHMs M NpEACTaBICHUs  HMH(OpMAIUH
¢u3mueckoro - coiepKaHus € HCIOJBb30BaHHEM  WMH(POPMALMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTUH; YMEHHE OLIEHUBaTh JOCTOBEPHOCTh
MONyYeHHOW WHQPOpPMAIMM HA  OCHOBE WMCIOMIMXCS 3HAHWA U
JIOTIOJIHUTENbHBIX MCTOYHMKOB; YMEHHE HCIOJIb30BaTh IPU BBIITOJHEHUU
yueOHbIX 3aJaHMil  HAYYHO-TIONYJSIPHYIO  JIUTepaTypy (U3NYECKOTO
coJiepKaHus, CIIpaBOYHbIE MaTepuabl, pecypchl ceTu MHTepHeT; BiiajgeHue
0a30BbIMU HaBbIKaMHU IpeoOpa3oBaHus MH(OpPMALMKU U3 OJHOM 3HAKOBOM
CUCTEMBl B JIpYI'yl0; YMEHHE CO037aBaTb COOCTBEHHbBIE IHUCbMEHHBIE U
YCTHBIE COOOIIEHHS HA OCHOBE MH(OPMALIUU U3 HECKOJIBKMX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, TIPOBEPAEMbIX HA OI'D

1O ®U3UKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kon
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe nBuxkenue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh
’ JIBUKEHUS
PaBHOMepHOE M HepaBHOMepHOe nBMkeHHE. CpenHsas ckopocTb. dopmyna ans
1.2 | BeUMCHEHMS cpeaHel ckopocTu: v = S/t
PaBHOMEpHOE npsMONIMHENHOE IBUKEHHE. 3aBUCUMOCTh KOOPAMHATHI T€jla OT BPEMEHU
B CJIy4ae paBHOMEPHOTO MPSMOJIMHEHHOTO IBUKECHHUS:
131 x(f)=x,+vf
I'paduku  3aBUCMMOCTH OT BpEeMEHM M MPOEKIUH CKOPOCTH, MPOEKIHH
NEpEMEILEHUS, IyTH, KOOPAUHATHI IPY PABHOMEPHOM IIPSIMOJIMHENHOM JBH)KEHUN
3aBUCHUMOCTh KOOPJIMHATBI TeJla OT BPEMEHH B CIy4ae pPaBHOYCKOPEHHOIO
IPSIMOJIMHEMHOTO JBUKCHHUS:
EQ
Sy(f)=vp = f+a* 3
@DopMyJibl U1 TPOEKIUH NEePEMENIEHHs], TPOESKIIMU CKOPOCTH U MPOEKIIUH yCKOPEHUS
IIPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHUU:
p— r_
1.4 s.(D=vy, t+a, 3
U.\'(’r) =Upy T4, -1,
a.(f) =canst,
vy, — Uy, =2a.s,
I'paduky 3aBUCUMOCTH OT BPEMEHH [Vl MPOEKIHU YCKOPEHHsI, POEKIIUU CKOPOCTH,
IIPOEKIIMH [EPEMEIIEHUS, KOOpAUHATBHl IIPM PaBHOYCKOPEHHOM IPSAMOJIMHEHHOM
JBUKCHUH
CBobOonHoe mnaneHue. DopMmysbl, ONUCHIBAIOLIME CBOOOJHOE MAJECHUE Teja 110
|5 | BepTHKAMH (IBMKEHHE Tela BHU3 WIM BBEPX OTHOCHUTENIBHO MOBEPXHOCTU 3EMIIN).
) I'paduxu 3aBMCHMOCTH OT BPEMEHHU AJIS POEKLUU YCKOPEHHUsI, IPOEKIIMH CKOPOCTH U
KOOp/AMHATHI IPU CBOOOAHOM MAJICHUH Tejla 110 BEpTHKAIU
CKopocTh paBHOMEPHOI'O JBMKEHUS TeJa M0 OKPYKHOCTH. HampasiieHue ckopocTH.
1.6 | ®opmyna mid BBIUMCIEHUS CKOPOCTH 4Yepe3 paguyCc OKPYKHOCTH M TEPHOL

oOparieHus:




2R
T

LlenTpocTpeMurenbHOe yckopeHue. HampaBieHne HeHTpOCTPEMUTEIBHOIO YCKOPEHHS.
®dopmya 17151 BBIYUCIIEHUS YCKOPEHUS:

_n
=R
dopmyia, CBSI3bIBaIOIIAs IEPUO] U YACTOTY OOpaIIeHHUS:
V= 1
T

1.7

Macca. IImoTHOCTE BCIICCTBA. d)opMyna JJIs1 BBIYHMCJIICHUS IIJIOTHOCTH

1.8

Cua — BCKTOpHAasi1 (1)I/I3I/I‘IGCK85[ BeanunHa. CloskeHue Cuil

1.9

SBnenune unepuu. [lepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m-a

COHaHpaBHeHHOCTB BCKTOpPA YCKOPCHHA TCJIa U BEKTOPA CUJIBI, HeﬁCTBYIOHleﬁ Ha TCJI0

1.11

Bzaumoneiicteue ten. Tperuii 3akod HeroToHa:

Fygi==Fry

1.12

TpeHHe IIOKOA M TPCHHUC CKOJIBKCHUSI. CDopMyna JJI1 BBIYUCIICHUA MOAYJIA CHJIbI
TPCHUA CKOJIbKCHUA:

Frpzp-}.-’

1.13

Hedopmarus tena. Yupyrue u Heynpyrue aegopmarun. 3akoH yrnpyroi nedopmanuu
(3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHUE. 3aKOH BCEMHUPHOTI'O TATOTCHUA:




My -Ma
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R
Cuia TSKECTH. YCKOpeHI/Ie CBO6OI[HOFO ImaacCHUs.

F=G-

dopmyia 715 BBIYUCICHUS CUIIBI TSDKECTH BOIM3M moBepxHocTH 3emin: F = mg.
JBmxenue mnaner Bokpyr Connua. Ilepsas kocmudeckast ckopocts. HeBecomocTs 1
HeperpysKu

1.15

Nmmynbe Tena — BeKTopHas pu3ndeckasi BeIUYHHa.
D=mo

Nmnynsc cucremsl tei. M3menenue ummyibsca. FIMITynbsc cuiibt

1.16

3akoH COXPAaHCHUS UMITYJIbCa JJIA 3aMKHYTOﬁ CHUCTCMBI TCJI:
D=nyUy -+, U, =const

PeakTtuBHOE ABH)KEHHE

1.17

Mexannueckasi pabota. @opmyia s BEIYUCICHUS pPaOOThI CHIIBIL:

A=Fsoosct

Mexanndeckast MOIIHOCTB:

1.18

Kunernyeckas u noteHuanpHas 3Heprusi. @opmyiia A1 BBIUUCICHHUS] KHHETUUECKOM
SHEpPTrUH:

L
2
Teopema o kuHeTHYECKOU dHEeprun. GopMmyna i BEIYUCICHUS TOTEHIMAIBHOMN
SHEPTHUH TeNa, MOAHITOrO
Hag 3eMIIE:

E_=meh
F' =

1.19

MexaHuueckasi JHEPTHUS:
E=E;+E »
3aK0oH COXpaHEHUsI MEXaHWYEeCKOH dHeprun. DopMyia JijIsl 3aKOHA COXPAHECHHUS

MEXaHWYECKOM YHEPIUU B OTCYTCTBUE CHJI TpeHUs: £ = const.
[IpeBpanieHne MEXaHMYECKOW SHEPTUU MPU HAJTUYUU CUIIBI TPEHHUS.

1.20

[IpocTbie MexaHU3MBI. «30J10TOE IPABUIIO» MEXAHUKHU.
Peruar. Moment cuibl: M - Fl.
VYcioBue paBHOBECHS pblyara:




M, +M,; +..=0
[ToasrxHBIN 1 HeMOABIKHBIN O0510ku. KITJ] mpocThIx MEXaHM3MOB,

n= Anonesnas

‘{HIIHH SHE3A

1.21

JlaBiieHune TBEPIOTO TeNa.
dopmyiia 171 BBIYUCICHUS JaBJICHHS TBEPOTO TeNa:
F
pP= g
JaBnenue ra3za. ATMOchepHOE JTaBlICHUE.
IM'uapocTtaTdeckoe 1aBlieHUE BHYTPH KHIKOCTH.
dopMyna 7151 BEIYUCIICHUS TaBJICHUS BHYTPH KUIKOCTH:

P=pg+ Py
1.22 | 3axon [lackansa. ['mapaBauyueckuii mpece
3akoH Apxumena. @opmyiia s ONpPENEIeHHs BHITAIKUBAIOLIEH CUIIbI, IEHCTBYIOIIEH
Ha TeJlo, MOTPYKEHHOE B KUAKOCTh WU ras:
1.23 F_—"-_px. =pgV
VYcnosue miaBanusd tena. [lnaBanue cynoB u Bo3ayxoIuiaBaHue
Mexannueckue kosjeOaHMs. AMIUIMTYJa, NEpUuoJ M yactora Kosebanui. dopmyia,
CBSI3bIBAOILAs YACTOTY U NMEPHOA KOJIeOaHUI:
1.24 Y 1
f 5
125 MaremMatnueckuii M NpPYXKUHHBIM ~ MasaTHUKHA. [IpeBpamieHue SHeprum  Ipu
' KoJ1e0aTeIbHOM JABH>KEHUAN
1.26 | 3aryxaromue koneOanus. BoiHyxneHHsie koaeOanus. Pezonanc
Mexannueckue BosIHbI. 1IpononbHble 1 onepedHbie BOJIHBL. [[1Ha BOJIHBI U CKOPOCTh
pacnpoCTpaHEHUS BOJIHBI:
1.27 .
h=v-T
128 3ByK. I'poMKocTh M BbIcOTa 3ByKa. OTpakeHHME 3BYKOBOW BOJIHBI Ha I'PaHUIE ABYX
' cpea. MHdpa3ByK U yIbTpa3ByK
IIpakmuyeckue pabomul
N3mepenue cpeqHeil INIOTHOCTH BELIECTBA; APXUMEIOBOU CHJIBL; JKECTKOCTH IIPYKUHBL,
129 KO3 pULIMEHTa TPEHUsI CKOJIbXKEHUS; paOOThI CUJIbI TPEHUS, CUJIbl YIIPYTOCTH; CpeaHEN

CKOpPOCTH OBUKXCHUA 6pyCI<a 10 HaAKJIOHHOM IIJIOCKOCTHU; YCKOPCHUA 6pyCI<a npu
JABHOKCHHUHA 110 HaKJIOHHOM IIJIOCKOCTH, YaCTOThbI 151 nepuoaa KoJIeOaHMH
MAaTCMAaTUICCKOI0O MAasATHUKA, YACTOTHI U MEpHoaa KOJIeOaHMH IMPY>KUHHOI'O MAasATHHUKA,




MOMEHTa CHWJIbI, JCHCTBYIOLIEro Ha pblYar; paboThl CUJIbl YIPYTOCTU NpPHU MOAbEME
rpy3a ¢ MOMOIIBIO HETIOABHKHOTO 0J10Ka; pabOThI CUIIBI YIPYTOCTH NP MOIbEME Ipy3a
C TIOMOIIIBIO MOABMKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CHIIbI OT 00bEMa MOTrpy>KEHHOM YacTu Tena
U OT TUIOTHOCTH JKUJKOCTH;, HE3aBHCHUMOCTH BBITAIKHBAIOUICH CHUJIBI OT Macchl Tela;
CWJIBI TPEHUS CKOJIbKEHUSI OT CHJIBI HOPMAJIBHOTO JABJICHUS U OT POJia MOBEPXHOCTH;
CWJIbI YIPYTOCTH, BO3HHUKAIOIIEH B MpPYXUHE, OT CTENEeHU HedopMaluul MNPy KUHBI;
yCKOpeHUsi OpycCKa OT yrila HaKJIOHA HampaBIsIOLIEH; meproaa (4acToThl) KoJlebaHuu
HUTSIHOTO MasTHUKA OT JJIMHBI HUTH; Nepuoja KojJeOaHuil NpyKMHHOTO MasgTHUKA OT
Maccel Ipy3a M JKECTKOCTH IIPY)KHHBI, HCCIIEIOBAaHUE HE3aBUCUMOCTH IIEpUOJa
KoJleOaHUH HUTSIHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka ycioBusi paBHOBECHS
peruara

Qu3suueckue A61eHUs 8 npupooe: TPUMEPHl JBIKEHHUS C Pa3IMYHBIMH CKOPOCTSIMHU B
KUBOUM U HEXKUBOU MPUPOE, NEHCTBUE CUIIBI TPEHHSI B IPUPOJIE U TEXHUKE, PUIUBBI U
OTIIUBBI, JBUXKEeHHE IaHeT CONHEYHON CHUCTEMbI, PEaKTHBHOE ABM)KEHHE MKHBBIX

1.30 OpPraHU3MOB, pblYaru B TeJi€ YEJIOBEKa, BIUSHHE aTMOC(EpPHOro MaBJIEHUS Ha KUBOH
OpraHu3M, IUIaBaHUE pPBIO, BOCHPHUATHE 3BYKOB JKMBOTHBIMHU, 3E€MJICTPSICEHHUE,
CEIICMMYECKHE BOJIHBI, LIyHAMH, 3XO
Texnuueckue ycmpoiucmea: CHUIOMETP, JNaTYUKH IIOJOXKEHUS, PACCTOSHUS U
YCKOpPEHUS, AMHAMOMETP, MOAIIUITHUKY, PAKETHI, pbIYar, MOJBUKHBINA U HEITOABUKHBIN

1.31 | Onoku, HaKJIOHHAS MIOCKOCTh, IPOCThIE MEXAHU3MBI B OBITY, COOOILAIOIINECS COCYAbI,
YCTPOMCTBO BOAONPOBOJIA, THAPABIMUYECKUI IIpecc, MaHOMETpP, GapoOMeTp, BEICOTOMED,
MOPIIHEBOM HACOC, apeOMETP, IXO0JIOT, UCIIOJIb30BaHUE YIIbTPAa3BYKa B ObITY M TEXHUKE

2 TEIUIOBBIE ABJIEHW A
OCHOBHbBIE TOJOXEHHUSI MOJIEKYJISPHO-KHHETUUYECKOH TEOPUH CTPOEHUS BEIIECTBA.

2.1 Mopnenn  TBEpAOro, KHMJIKOIO M Ta3000pa3HOTO  COCTOSIHMM  BEIIECTBA.
Kpucrannnueckue u amopHble Tena

29 JIBmxeHne yactul] BeniecTBa. CBs3b CKOPOCTH JIBMKEHMSI YAaCTUL[ C TEMIIEPATYypOM.

' BpoyHoBckoe nBmxenue, uddysus

23 CMauuBaHUE U KaWUISIPHBIE SBJICHUS

2.4 | TemnnoBoe pacHIUpEHUE U CKATHE

2.5 TennmoBoe paBHOBECHE

26 BuyTpennsas sneprus. Pabora u tensonepenaya Kak crnocoObl U3MEHEHUS! BHYTPEHHEN

' SHEPTUH

2.7 | Bwuasl Temonepeaayun: TEMIONPOBOIHOCTb, KOHBEKIIHS, U3IIyUEHUE
Harpeanne u oxnaxzaenue tes. KonnyecTBo TEIUIOTHL. Y IebHAas TEMJIOEMKOCTB!

28 O=cam(t,—t,)
3aKOH COXpaHEHMsI SHEPTUHU B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIJIOBOro OasaHca:

2.9 QI_QE L =0

2.10 | Wcmapenue u koHIeHCANus. VI3MeHEHHE BHYTPEHHEH SHEPTUH B MPOIIECCE MCITAPEHHUS




1 KoHJeHcanuu. Kunenue sxunkoctu. Y aenbpHas TeroTa napooopasoBanusi: L = Q/m

2.11 | BnaxHocTs BO3IyXxa
[InaBnenne m xpucramumsanus. VI3MeHeHHe BHYTpPEHHEH 3HEPIMM IpH IUIABICHUM U
KpUCTAJIIIN3aLMu. Y IeNbHAs TEIUI0Ta IIABICHUS:
2.12 o)
==
m
)13 BHyTpeHHAs 3Heprus cropaHus TOIUIMBA. Y IeJbHasl TEIUIOTa CTOPAaHUsS TOIUIUBA: ¢ =
' Q/m
2.14 | TIlpunuuns! pa®otsl TemnoBsix apurateneid. KI1/I rernnosoro asurarens
IIpakmuueckue pabomul
N3mepenue yaenpbHOM TEIUIOEMKOCTH METAJUIMYECKOro ILIWIMHIpA; KOJIUYeCTBa
TETJIOTHI, MOJIyYEHHOTO BOJIOM KOMHATHOH TeMIleparypbl (PUKCHUPOBAHHOW MAaccChl, B
5 15| XOTOPYyIo omymeH HarpeThli LMIMHAP; KOJUYECTBA TEIUIOTHI, OTJAHHOTO HAarpeTbhIM
' LWIMHIPOM, TI0CJIE€ OIyCKaHMUs €ro B BOJY KOMHATHOW TEMIEpPaTypbl; OTHOCUTEIbHON
BJIQXKHOCTH BO3/lyXa; YAEJIbHOW TEIUIOTHI MJaBieHMs Jpaa. McciaenoBanue n3MeHEeHUs
TEMIEPAaTypbl BOJbl IPU PA3NIUYHBIX YCJIOBUAX; SBJIEHHUS TEIUIOOOMEHa Ipu
CMEUIMBAaHNUU XOJIOAHOW U TOpsYe BOABL; ITPOLIECCA UCTIAPEHHUS
Qusuueckue A671eHUa 6 NPUpoOe: TTIOBEPXHOCTHOE HATSKEHNE U KAIWUISPHBIE SIBICHUS
2.16 | B mpupoxe, Kpuctauibl B mpupone, uznydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MoOpcKHe Opu3bl; 00pa3oBaHUE pOCHl, TyMaHa, NHEs, CHEra
Texnuueckue ycmpoticméa: KalWILIAPbl, INPUMEPHl MCIOIb30BaHUS KPHUCTAJUIOB,
2.17 | >KUOKOCTHBI TEPMOMETp, AATYUK TEMIEPATYPhI, TEPMOC, CUCTEMA OTOILJIEHHS JOMOB,
TUTPOMETPBI, ICUXPOMETD, MapoBas TypOrHa, TBUTATENIb BHYTPEHHETO CrOPaHuUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onektpu3anus Ten. /[Ba BU1a dNEKTPUUECKUX 3apsia0B
3.2 | BsaumopelicTBue 3apspKEHHBIX Tell. 3akoH Kynona
3.3 | 3akoH coxpaHEHHs JIEKTPUUECKOro 3apsaa
3.4 Onexkrpuueckoe  mnoine.  Hampsok€HHOCTB — dnexkTpuueckoro  mousid.  [IpunHnmn
’ CYIEPIIO3ULMHU AIEKTPUUYECKHUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocutenn  snektpuyeckux  3apsaoB. JlelicTBUE  BIEKTPUYECKOTO  MMOJs  HA
' JNEeKTpUYeCcKue 3apsabl. [[pOBOJHUKN U TUAIEKTPUKH
[TocTostHuBIN BnekTpuyeckuii TOk. JleWcTBus snekTpuueckoro Toka. Cuiaa ToKa.
3.6 | Hampsokenue.
I=q/t,U=A4/4
37 DNEKTPUUECKOE CONIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE CONPOTHUBIICHUE:!
' R =pl/S
3.8 | 3akon Oma s ydacTka 3nekTpuueckoii uenu: / = U/R
3.9 [TocnenoBarenbHOE COEIMHEHNE POBOTHUKOB:




I,=I,: U=U,+U,: R=R +R,

HapaJIJIGJIBHOG COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COMMPOTUBJICHUS:
2 .

U =UyI=1I+I;R=

CMelranHbIe COCANHCHUS IIPOBOAHUKOB

3.10 | PaGota u MontHOCTH 3JeKTpUyeckoro Toka. 4 = Ult, P = Ul
3akon Jlxoyns — Jlenmna:
3.11 O=I 2 Rt
312 OneIT OpcTena. MarHuTHOE TOJI€ TIPSIMOTO TTPOBOJHUKA C TOKOM. JIMHUM MarHUTHOM
' WHTYKIIAN
3.13 | MarauTHoe 1osje MoCTOSHHOTO MarHuTa. B3anmoieiicTBre MOCTOSTHHBIX MarHUTOB
3.14 | JleiicTBME MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM
3.15 | Onertel apanes. SABneHue sneKTpoMaruHuTHON HHAYKIKK. [IpaBuso Jlenna
Ipaxmuueckue pabomul
N3mepeHune 37aeKTprYecKoro CONPOTHUBIICHUS PE3UCTOPA; MOIIHOCTU AJIEKTPUYECKOTO
TOKa; pabOThI 3JEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BOSHHKAIOUIETO B MPOBOAHUKE (PE3UCTOPHI,
316 JaMIIOYKa), OT HAMpPsDKEHUs Ha KOHIAX MPOBOJAHMKA; 3aBUCUMOCTU COMPOTUBJICHUS OT
' JUIMHBl ~TIPOBOJHHMKA, IUIOIIAAM €ro IONEpPEeYHOro CEYEHUss M YAEJIbHOIO
CONPOTHUBIICHUS.
[IpoBepka mnpaBuia [Uisi SJIEKTPUYECKOTO HANPSDKEHUS MPU  IOCIEI0BATEIbHOM
COCIMHEHUM TMPOBOJAHUKOB; TMpaBuja I CHJIbl 3JIEKTPUYECKOTO TOKa IpH
napayielbHOM COeAMHEHUN TIPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue sA6leHus 6 npupode. DBJEKTpUUYECKHWE SBJICHHs B aTMmocdepe,
3.17 | DJNEKTpHYECTBO >KMBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMJIH, Apei( IMOJIFOCOB, POJIb
MAarHUTHOTO TOJISA JUIsl )KM3HU Ha 3eMiie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: IEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, PEOCTAT, CUETUHK
3118 AJCKTPUYECKON  DHEPTUU, DJIEKTPOOCBETHTEIbHBIE MPUOOPHI, HarpeBaTelbHbBIE
' AJEKTPONPUOOPHl  (TIPUMEPHI), DJIEKTPUUYECKHE TPEIOXPAHUTETH, JJICKTPOMArHuT,
3JEKTPOJIBUraTeIb NOCTOSHHOIO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA
3.19 | DOnexrpomarHuTHbIE BOJHBL [lIKkana 31€eKTpOMarHUTHBIX BOJIH
3.20 | JlyueBas moznensb cBera. IIpsiMoanHEHOE pacipOCTpaHEHUE CBETa
3.21 | 3akon orpaxeHnus cera. [Inockoe 3epkano
3.22 | IlpenomiieHue cBeTa. 3aKOH MPEIOMIICHUS CBETa
3.23 | Hucnepcus cBeTa
304 JIunza. Xox myueit B muH3e. POKycHOE paccTosiHUE JUH3bI. OnTHdecKas CUila JIMH3bI:
' D=1/F
3.25| [I'ma3 kak ontuyeckas cucrema. OnTuueckue mpruOopbl




Ipakxmuueckue pabomul

#H##Par###13MepeHne onTUIeCcKO CHITbI COOMparomieit JTHH3bI; (POKYCHOTO PACCTOSTHHS
cobuparomei JTUH3BI (10 CBOMCTBY PaBEHCTBA Pa3MEpPOB MpeaAMETa M HU300paKCHMUS,
KOTI'/1a IpeIMET PacIoyiOKeH B ABOMHOM (oKyce), oKa3aTels IPeIOMIICHUS CTEeKIIa.

3.26 ###Par###lccnenopanue  CBOMCTBA HM300pa)KE€HUs, IIOJYYEHHOTO C  ITOMOIIBIO
coOuparomeld JIUH3bI; U3MEHEHHs] (DOKYCHOTO PACCTOSHUS JABYX CJOKEHHBIX JIMH3;
3aBUCHMOCTH YIJIa TPEJIOMJICHHS CBETOBOTO Jiydya OT YyIJla MaJeHHs Ha TpaHHULEe
«BO3JIyX — CTEKIIO»

397 Qusuueckue saenenuss 6 npupooe: 3atMmenus ConHua u JIyHbl, 1IBeTa TeJ, ONTHYECKHE

' sBIIeHHs B aTMocdepe (11BeT Heba, pedpakius, paayra, MUPax)
3.28 | Texuuueckue ycmpoticmea: 09Kd, IEPUCKOI, (POTOAIAPAT, ONTUYECKHE CBETOBOIBI
4 KBAHTOBBIE ABJIEHUA

4.1 | PaauoakTtuBHOCTH. Anba-, OeTa-, raMMa-u3nyueHus. Peakium ansa-u Oera-pacnaga

4.2 | Omnsitel Pezepdopnaa mo paccesuuto anbda-uactuil. [Inanerapnast Mmojens atoma

4.3 | Cocra aromHoro spa. M3oTombl

4.4 | Tlepuon nomypacmnajia aTOMHBIX sIEP

4.5 | SlnepHble peakuuu. 3aKOHBI COXPAHEHHSI 3apsI0OBOTO U MACCOBOTO YHCET
Qu3suueckue s61eHUs 8 npupode. €CTECTBEHHBIH PaJMOaKTUBHBIN (HOH, KOCMUYECKUE

4.6 | nyuu, paAMOaKTUBHOE M3Iy4YCHHE MPUPOIHBIX MUHEPAJIOB, NEHCTBUE PATUOAKTHUBHBIX
W3ITyYeHU Ha OpraHu3M YeoBeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, WHANBUAYAJIbHBIH JTO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPHad SOHEPreTuKa




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

Vuebnuk: ®uznka 9 k. : yueobnuk / A.B. [1€pbimkun, A.W.MBaHOB. — 4-€ U31.,CTEPEOTHII. —
M.: «IIpocemenue», 2024. — c.:ui..

8.

9.
10.

11.

12.

METOANUYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

. JleMOHCTpallMOHHBIN IKCIIEPUMEHT O (PU3HMKE B CpEHEH 1IKoIIe: MocoOue sl yuureneit /

B. A. Bypos, b. C. 3BopsixuHn, A. I1. Ky3emun u 1p.; nox pea. A. A. ITokpoBckoro. — 3-
e u3a., mepepad. — M.: IIpocsemenue, 1979. — 287 c.

. A.B. UeGorapéna. Tectsl o pusuke k yueOHuKky A.B. Ileppimkuna «Pusuka. 9 kimacey -

M.:OK3AMEH, 2010r.

. A.B. UeGorapéna. JlugakTuyeckre KapTouku-3aganus K yueOnuky A.B. Ileprimkuna

«®m3uka. 9 knace» - M.:OK3AMEH, 2010r.

. O.M. I'pomuieBa. KoHTpONbHBIE M cAMOCTOATENbHBIE Pa0OThl K yueOHuKy A.B. Ileppimkuna

«®m3uka. 9 knacce» - M.:OK3AMEH, 2010r.

. llleBuoB B.I1. Temaruyeckuii KOHTPOIIb 1O (pHU3MKE B CpeaHeit mKkoe s 7-11 KiL.: 3a4eTsl,

TECTHI M KOHTpOJIbHBIE paboThl ¢ oTBeTamu./B.I1. [lleBmos. -Poctos u//l; ®enunkc,2008

Bonkos B.A. IMomsiackuii C.E. YHUBepcanbHbIe TOYPOYHBIE pa3padOTKH 1Mo Gu3nke: 9 Kimacc-
M.:BAKO, 2005

Mapon A. E., Mapon E. A.OnopHble KOHCIIEKTHI U pa3HOYpPOBHEBbIE 3afanus . K
y4eOHHKY 17151 001meo0pazoBatenbHbIX 3aBeneHuid A.B. Ilepbimkun «®dusuka. 9 kmace»
— (16, 2009

Kabapaun O. @., Opnos B. A. ®usuka. TecTsl. 7-9 kiacchl.: YaeOH.-MeTo 1. TocoOue.
M./Ipoda 2000

Kpusuenko U. B. CoopHuk 3a1a4 1 BorpocoB 1o ¢pusuke 9 kinacc. — Kypck, 1999
Jlykammk B. M. Coopauk 3ama4 no ¢usmke: Y4yed nocodue i yyamumxces 7- 8 KiI.
CpeIHEH MIKOJIbI
Jlykamuk B. U. ®usnueckas onumnuanga B 6-7 kiaccax cpenneit mkoasl: [locobue nis
YYaILUXCA.
bennpuxos I'.A., byxoBues b.b. ®usuka. 3anauu st noctynaroumux B BY3e. — M
1986r

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






